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Boussingault.  Rui’al  Economy ; in  its  Relations  with  Chemistry,  Physics, 
and  Meteorology.  By  J.  B.  Boussingault,  Member  of  the  Institute  of 
France.  2nd  Edition,  with  Notes,  carefully  revised  and  corrected, 

1 vol.  8vo.  cloth  boards,  London,  1845.  . . . . 0 18  0 

Campbell.  A Practical  Text-Book  of  Inorganic  Chemistry,  including  the 
Preparations  of  Substances,  and  their  Qualitative  and  Quantitative  Analyses, 
with  Organic  Analysis.  By  Dugald  Campbell,  Demonstrator  of  Practical 
Chemistry  to  the  University  College,  London  . . . . q ^ 6 

Cliapmail.  A Brief  Description  of  the  Characters  of  Minerals ; forming  a 
familiar  Introduction  to  the  Science  of  Mineralogy.  By  Edward  J.  Chapman, 

1 vol.  12mo.  with  3 plates,  London,  1844  . . . .0  4 0 

Practical  Mineralogy ; or,  a Compendium  of  the  distinguishing  Cha- 

raeters  of  Minerals  : by  whieh  the  Name  of  any  Species  or  Variety  in  the 
Mineral  Kingdom  may  be  speedily  ascertained.  By  Edward  J.  Chapman,  8vo. 
illustrated  with  13  engravings,  showing  270  specimens,  London,  1843.  .0  7 0 

Dana.  Manual  of  Minerology,  including  observations  on  Mines,  Rocks,  reduction 
of  Ores,  and  the  Applications  of  the  Sciences  to  the  Arts.  With  260  Illus- 
trations. Second  Edition.  Newhaven,  1849  . . . . 0 12  6 

Davy  (Sir  H.)  Elements  of  Agricultural  Chemistry ; a New  Edition,  with 
Instructions  for  the  Analysis  of  Soils.  By  John  Shier,  Illustrated  with  Wood- 
cuts,  8vo.  London,  1846  . . . . . .0  5 0 

Draper.  A Treatise  on  the  Forces  which  Produce  the  Organization  of  Plants, 
with  an  Appendix  containing  several  Memoirs  on  Capillary  attraction,  Elec- 
tricity, and  the  Chemical  action  of  Light.  By  John  W.  Draper,  M.D.,  Pro- 
fessor of  Chemistry  in  the  University  of  New  York,  second  edition  with  addi- 
tions and  emendations,  4to.  New  York,  1845  . . . . 0 15  0 

Dumas  and  Boussingault.  The  Chemical  and  Physiological  Balance  of 
Organic  Nature  : an  Essay.  By  J.  Dumas  and  J.  B.  Boussingault,  Members 
of  the  Institute  of  France,  1 vol.  12mo.  London,  1844  . . .0  4 0 

Dau.  The  Anatomy  of  the  External  Forms  of  Man  (for  Artists).  Edited  by 

R.  Knox,  M.D.,  with  Additions,  8vo.  and  28  4to.  plates.  1849.  Plain  .14  0 

■ Coloured  . . . . .220 

The  Text  separately  with  the  four  additional  Plates,  for  Persons 

possessing  the  Freneh  edition.  Plain  . . . .0120 

•  Coloured.  . . . . . 0 14  0 

Gordon  (L.)  Treatise  on  the  Steam  Engine,  and  on  the  Motive  Power  of 

Heat,  with  every  improvement  to  the  present  day.  By  L.  Gordon,  Professor 
of  Engineering  in  the  University  of  Glasgow,  8vo.  Illustrated  with  Wood 
Engravings  and  Steel  Plates.  In  the  press. 

• ■ A Synopsis  of  Lectures  on  Civil  Engineering  and  Mechanics,  4to. 

London,  1849  . . . . . . .0  7 6 

Grabam.  Elements  of  Chemistry ; including  the  Application  of  the  Science  in 
the  Arts.  By  T.  Graham,  F.R.S.  L.  & E. ; Professor  of  Chemistry  at  Uni- 
versity College,  London,  2nd  Edition,  entirely  revised  and  greatly  enlarged, 
copiously  illustrated  with  Woodcuts,  vol.  1.  1849  . . .1  1 0 

Partly. 

Humboldt.  Kosmos  : a General  Survey  of  the  Physical  Phenomena  of  the 
Universe.  By  Baron  A.  Humboldt.  The  original  English  Edition,  2 vols.  post 
8vo.  London,  1848  . . . . . .1  2 0 

Vol.  11.  separately,  1848  . . . . 0 12  0 
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Johnston.  Lectures  on  Agricultural  Chemistry  and  Geology.  2nd  Edition,  8vo. 

Edinburgh,  1847  . . . . . . 1 4 0 

Ksomtz.  A Complete  Course  of  Meteorology.  By  L.  F.  Kaemtz,  Professor  of 
Physics  at  the  University  of  Halle.  With  Notes  by  Ch.  Martins,  and  an 
Appendix  by  L.  Lalanne.  Translated,  with  Additions,  by  C.  V.  Walker, 

Editor  of  “ The  Electrical  Magazine.’^  1 vol.  post  8vo.  pp.  624,  with  15 
Plates,  cloath  boards,  1845  . . . .0126 

Knapp.  Chemical  Technology,  or  Chemistry  applied  to  the  Arts  and  to 
Manufactures.  By  F.  Knapp,  Professor  at  the  University  of  Giessen. 

Edited,  with  numerous  Additions,  by  Dr.  E.  Ronalds,  Lecturer  on  Che- 
mistry at  the  Middlesex  Hospital;  and  Dr.  Thomas  Richardson,  of 
Newcastle-on -Tyne.  Illustrated  with  500  large  Woodcuts,  2 vols.  8vo. 

London,  1848  . . . . . .2  2 0 

Vol.  11.  separately  . . . . .110 

Knipe.  Geological  Map  of  the  British  Isles  ; in  a case.  London,  1848  .4  4 0 

Liebig.  Chemistry  and  Physics,  in  relation  to  Physiology  and  Pathology.  By 
Baron  Justus  Liebig,  Professor  of  Chemistry  at  the  University  of  Giessen.  2nd 
Edition,  8vo.  London,  1847  . . . . .0  3 0 

Low  (D.)  An  Inquiry  into  the  Nature  of  the  Simple  Bodies  of  Chemistry,  2nd 

Edition,  8vo.  London,  1848  . . . . .0  9 0 

Mansfield.  Benzole;  its  Nature  and  Utility,  8vo.  London,  1849  . .0  1 6 

Mitcliell  (J.)  Manual  of  Practical  Assaying,  intended  for  the  use  of 
Metallurgists,  Captains  of  Mines  and  Assayers  in  General.  With  a copious 
Table,  for  the  purpose  of  ascertaining  in  Assays  of  Gold  and  Silver  the 
precise  amount,  in  Ounces,  Pennyweights,  and  Grains,  of  noble  Metal 
contained  in  one  ton  of  Ore  from  a given  quantity.  1 vol.  post  8vo. 

London,  1846  . . . . . . . 0 10  6 

Treatise  on  the  Adulterations  of  Food,  and  the  Chemical  Means  em- 
ployed to  detect  them.  Containing  Water,  Flour,  Bread,  Milk,  Cream,  Beer, 

Cider,  Wines,  Spirituous  Liquors,  Coffee,  Tea,  Chocolate,  Sugar,  Honey, 

Lozenges,  Cheese,  Vinegar,  Pickles,  Anchovy  Sauce  and  Paste,  Catsup,  Olive 
(Salad)  Oil,  Pepper,  Mustard.  By  J.  Mitchell,  F.C.S.  Author  of  “Manual 
of  Practical  Assaying.’’  12mo.  London,  1848.  . . .0  6 0 

Muller.  Principles  of  Physics  ancl  Meteorology.  By  J.  Muller,  M.D.  Illustrated 

with  530  Woodcuts,  and  2 Coloured  Plates,  8vo.  London,  1847  . . 0 18  0 

iWicllol.  Astronomy  Historically  and  Scientifically  developed,  shewing  the  Rise 
of  the  Science  from  its  Growth,  and  the  Character  of  the  illustrious  Men  who 
have  contributed  to  it.  By  J.  P.  Nichol,  Professor  of  Astronomy  in  the 
University  of  Glasgow,  2 vols.  8vo.  Illustrated  by  Plates  and  Woodcuts.  In 
the  Press. 

Quarterly  (the)  Journal  of  the  Chemical  Society  of  London,  8vo.  Vol.  I. 

1848  . . . . . . . 0 13  0 

Vol.  2.  Parts  1 — 3,  Published  regularly  Quarterly.  Each  .030 

Quekett  (J.)  Practical  Treatise  on  the  Use  of  the  Microscope.  Illustrated 

with  Steel  and  Wood  engravings,  8vo.  London,  1848  . . .1  1 0 

A few  copies,  with  the  plates  coloured  . . .220 

Kegnault.  An  Elementary  Treatise  on  Crystallography,  Illustrated  with  108 

Wood  engravings,  printed  on  black  ground,  8vo.  London,  1848  . .0  3 0 

Kichardson.  Geology  for  Beginners  ; comprising  a Familiar  Exposition  of 
the  Elements  of  Geology  and  its  Associate  Sciences,  Mineralogy,  Fossil  Con- 
chology.  Fossil  Botany,  and  Paleontology.  By  G.  F.  Richardson,  F.G.S.,  2nd 
Edition,  post  8vo.  with  251  Woodcuts,  1843  . . . .0  10  6 

Kichardson  and  Konalds.  Metallurgy;  and  the  Chemistry  of  the  Metals  : 
in  3 vols.  8vo.  Illustrated  with  numerous  Wood  engravings.  In  the 
Press. 

Stars  and  the  Earth.  The  Stars  and  the  Earth ; or.  Thoughts  upon  Space 
Time,  and  Eternity.  3rd  Edition,  Seventh  thousand,  2 Parts  in  1,  18mo. 

London,  1849  . . . . . . .0  2 0 

Stephens.  Manual  of  Practical  Draining.  3rd  Edition,  with  Woodcuts,  8vo. 

Edinburgh,  1848  . . . . . . 0 5 0 
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Taylor.  Statistics  of  Coal.  The  Geographical  and  Geological  Distribution  of 
Fossil,  Fuel,  or  Mineral  Combustibles,  employed  in  the  Arts  and  Manufac- 
tures. Their  Production,  Consumption,  Commercial  Distribution,  Prices, 

Duties,  International  regulations  in  all  parts  of  the  World,  including  400 
Statistical  Tables  aod  1100  Analyses  of  Mineral  Bituminous  Substances,  with 
incidental  statements  of  the  Statistics  of  Iron  Manufactures.  By  Richard 
Cowling  Taylor,  F.G.S.,  8vo.  London,  1848  . . . . 1 10  0 

Th-Omson.  Chemistry  of  Organic  Bodies — Vegetables.  By  Thomas  Thomson, 

M.D.  F.R.S.  L.  & E. ; Regius  Professor  of  Chemistry  in  the  University  of 
Glasgow,  Corresponding  Member  of  the  Royal  Academy  of  Paris.  1 large 
Tol.  8vo.  pp.  1092,  hoards,  London,  1838  . . . . 1 4 0 

■ Heat  and  Electricity.  2nd  Edition,  1 vol.  8vo.  Illustrated  with  Wood- 

cuts,  London,  1839  . . . . . .0  15  0 

Chemistry  of  Animal  Bodies,  8vo.  Edinburgh,  1843  . . 0 15  0 

Thomson.  British  Annual  and  Epitome  of  the  Progress  of  Science.  By 
R.  D.  Thomson,  Assistant  Professor  in  the  University  of  Glasgow,  3 vols. 

18mo.  cloth  boards,  lettered,  each  . . , . .036 

First  Year,  1837. 

Contains  numerous  Practical  Tables  of  Weights,  Measures,  and  Coins.  The  Popular 
Papers  are  by  the  Rev.  B.  Powell ; C.  Tomlinson,  Esq. ; W.  S.  B.  Woolhouse, 

Esq. ; T.  S.  Davies,  Esq.  ; R.  D.  Thomson,  M.D. 

Second  Year,  1838. 

The  Popular  Papers  are  by  T.  Thomson,  M.D.,  Regius  Professor  of  Chemistry  in 
the  Univei'sity  of  Glasgow ; R.  E.  Grant,  M.D.  Professor  of  Comparative 
Anatomy  in  the  University  College,  London  ; R,  D.  Thomson,  M.D. ; Life  of 
James  Watt,  illustrated  with  a Portrait ; H.  H.  Lewis,  Esq. 

Third  Year,  1839. 

The  Popular  Papers  are  by  J.  S.  Russell,  Esq. ; Professor  R.  E.  Grant ; 11.  Gamier, 

Esq. ; R.  D.  Thomson. 

Weishach  (J.)  Principles  of  the  Mechanics  of  Machinery  and  Engineering. 

2 vols.  8vo.  Illustrated  with  200  Wood  engravings,  London,  1848  . . 1 19  0 

Vol.  11.  separately  . . . . . 0 18  0 
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Courtenay.  Pathology  and  Rational  Treatment  of  Stricture  of  the  Urethra  in 
all  its  Varieties  and  Complications,  with  Observations  on  the  Use  and  Abuse 
of  Urethral  Instruments.  The  whole  illustrated  by  numerous  Cases.  By 
F.  B.  Courtenay,  M.R.C.S.,  &c.  4th  Edition,  8vo,  London,  1848  .0  5 0 

— Practical  Observations  on  the  Chronic  Enlargement  of  the  Prostate 

Gland  in  Old  People  : with  Mode  of  Treatment.  By  Francis  B.  Courtenay, 

8vo.  with  numerous  Cases  and  Plates,  boards,  London,  1839  . .0  7 6 

Cruveilhier  and  Bonamy.  Atlas  of  the  Descriptive  Anatomy  of  the 
Human  Body.  By  J.  Cruveilhier,  Professor  of  Anatomy  to  the  Faculty  of 
Medicine,  Paris.  With  Explanations  by  C.  Bonamy.  Containing  82  Plates 
of  Osteology,  Syndemology,  and  Myology.  4to.  London,  1844.  Plain  .300 

Coloured  . . . . • .5150 

Bunglison.  A Dictionary  of  Medical  Science,  containing  a Concise  Account 
of  the  various  Subjects  and  Terms,  with  the  French  and  other  Synonymes, 

Notices  of  Climate  and  of  celebrated  Mineral  Waters,  Formulae  for  various 
officinal  and  empirical  preparations.  By  Robley  Dunglison,  M.D.,  sixth 
edition,  greatly  enlarged,  8vo.  Philadelph’a,  1846  . . .1  10  0 

EbGrle.  A Treatise  on  the  Materia  Medica  and  Therapeutics.  By  John  Eberle, 

M.D.,  2 vols.  in  1,  sixth  edition,  8vo.  1847  . . • . 0 16  0 

A Treatise  on  the  Practice  of  Medicine.  By  John  Eberle,  M D.,  with 

Notes  and  Additions,  by  George  M‘Clellan,  M.D.,  2 vols.  in  1,  seventh  edi- 
tion, 8vo.  Philadelphia,  1849  . . . . . 1 2 0 
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Eberle.  A Treatise  on  the  Diseases  and  Physical  Education  of  Children,  by 

John  Eberle,  M,D.  Third  Edition,  8vo.  1848  . . . 0 15 

Fail.  The  Anatomy  of  the  External  Forms  of  Man  (for  Artists).  Edited  by 
R.  Knox,  M.D.,  with  Additions.  8vo.  Text,  and  28  4to.  Plates,  London, 

1849.  Plain  . . . . . . .14 

Coloured.  . . . . .22 

The  Text  separately  with  the  four  additional  Plates,  for  Persons 

possessing  the  French  edition.  Plain  . . . . 0 12 

Coloured  . . . . . . 0 14 

Gerber  and  Gulliver.  Elements  of  the  General  and  Minute  Anatomy  of 
Man  and  the  Mammalia ; chiefly  after  Original  Researches.  By  Professor 
Gerber.  To  which  is  added  an  Appendix,  comprising  Researches  on  the 
Anatomy  of  the  Blood,  Chyle,  Lymph,  Thymous  Fluid,  Tubercle,  and  Addi- 
tions, by  C.  Gulliver,  F.R.S.  In  i vol.  8vo.  Text,  and  an  Atlas  of  34  Plates, 
engraved  by  L.  Aldous.  2 vols.  8vo.  Cloth  hoards,  1842  . .1  4 

Grant.  General  View  of  the  Distribution  of  Extinct  Animals.  By  Robert 
E.  Grant,  M.D.  F.R.S.  L.  & E. ; Professor  of  Comparative  Anatomy  at  the 
University  College,  London.  In  the  British  Annual,”  1839.  18mo.  Lon- 
don, 1839  . . . . . . .03 

On  the  Principles  of  Classification,  as  applied  to  the  Primary  Divisions 

of  the  Animal  Kingdom.  In  the  “ British  Annual,”  1838.  18mo.  Illustrated 
with  28  Woodcuts,  London,  1838  . . . . .0  3 

— Outlines  of  Comparative  Anatomy.  8vo.  Illustrated  with  148  Woodcuts, 

boards,  London,  1833 — 41  . . . . .1  8 

Part  VII.  with  Title-page  . . . .01 

Gross.  Elements  of  Pathological  Anatomy.  Illustrated  by  coloured  engravings 
and  250  Woodcuts,  by  Samuel  D.  Gross,  M.D.  Professor  of  Surgery  in  the 
Medical  Institute  of  Louisville,  second  edition.  8vo.  Philadelphia,  1845  . 1 12 

Hall  (Marshall).  On  the  Diseases  and  Derangements  of  the  Nervous  System, 
in  their  Primary  Forms,  and  in  their  modifications  by  Age,  Sex,  Constitution, 
Flereditary  Predisposition,  Excesses,  General  Disorder  and  Organic  Disease. 

By  Marshall  Hall,  M.D.  F.R.S.  L.  & E.  8vo.  with  8 engraved  Plates,  Lon- 
don, 1841  . . . . . .'.05 

As  an  Appendix  to  the  above  Work, — 

On  the  Mutual  Relations  between  Anatomy,  Physiology,  Pathology, 

Therapeutics,  and  the  Practice  of  Medicine ; being  the  Gulstonian  Lectures 
for  1842.  8vo.  with  2 coloured  Plates  and  1 plain,  London,  1842.  . 0 5 

New  Memoir  on  the  Nervous  System,  true  Spinal  Marrow,  and  its 

Anatomy,  Physiology,  Pathology,  and  Therapeutics.  4to.  with  5 engraved 
Plates,  London,  1843  . . . . . . 1 0 

Harris.  The  Principles  and  Practice  of  Dental  Surgery.  By  Chapin  A. 

Harris,  M.D.  Third  edition,  with  156  illustrations,  8vo.  Philadelphia,  1848.  1 10 

Henriques.  Etiological,  Pathological  and  Therapeutical  Reflections  on  the 
Asiatic  Cholera,  as  observed  in  Europe,  Asia  Minor,  and  Egypt,  8vo.  London, 

1848  . . . . . . .01 

Hufeland..  Manual  of  the  Practice  of  Medicine  ; the  result  of  Fifty  Years’ 
Experience.  By  W.  C.  Flufeland,  Physician  to  the  late  King  of  Prussia ; 
Professor  in  the  University  of  Berlin.  Translated  from  the  Sixth  German 
Edition,  by  C.  Bruchhausen  and  R.  Nelson,  8vo.  hound.  London,  1844  . 0 15 

Jones  (W.)  An  Essay  on  some  of  the  most  important  Diseases  of  Women, 
with  a Description  of  a Novel  Invention  for  their  Treatment  and  Relief,  8vo. 
London,  1849  . . . . . .0  1 

Laennec.  A Treatise  on  the  Mediate  Auscultation,  and  on  Diseases  of  the 
Lungs  and  Heart.  By  R.  T.  H.  Laennec,  Professor  to  the  College  of 
France,  and  to  the  Faculty  of  Medicine  of  Paris.  With  Notes  and  Additions 
by  M.  Laennec,  and  M.  Andral,  Professors  to  the  Faculty  of  Medicine,  Paris. 
Translated  from  the  last  edition  by  a Member  of  the  College  of  Physicians. 

Edited  by  Theophilus  Herbert,  M.D.  ; with  Practical  Notes,  condensed  from 
the  Lectures  of  F.  H.  Ramadge,  M.D.,  Oxon.  8vo.  with  plates.  Loudon,  1846  0 18 
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Lebaudy.  The  Anatomy  of  the  Regions  interested  in  the  Surgical  Operations 
performed  upon  the  Human  Body ; with  Occasional  Views  of  the  Patholo- 
gical Condition,  which  render  the  interference  of  the  Surgeon  necessary.  In 
a Series  of  24  plates,  the  Size  of  Life.  By  J.  Lehaudy,  folio.  London,  1845  1 4 

Lgg.  The  Anatomy  of  the  Nerves  of  the  Uterus.  By  Robert  Lee,  M.D.  F.R.S. 

Folio,  with  2 engraved  plates.  London,  1841  . . .08 

Maddock.  Practical  Observations  on  the  Efficacy  of  Medicated  Inhalations  in 
the  Treatment  of  Pulmonary  Consumption.  By  Dr.  Maddock.  3rd  Edition, 

8vo.  mth  a coloured  plate.  London,  1846  . . .0  5 

Cases  of  Pulmonary  Consumption,  Bronchitis,  Asthma,  Chronic  Cough, 

and  various  Diseases  of  the  Lungs,  successfully  treated  by  Medicated  Inhala- 
tions, 8vo.  London,  1847  . . . . .0  2 

Martin.  A General  Introduction  to  the  Natural  History  of  Mammiferous  Ani- 
mals : with  a particular  VieM^  of  the  Physical  History  of  Man,  and  the  more 
closely  allied  Genera  of  the  Order  “ Quadrumana,”  or  Monkeys.  Illustrated 
with  296  Anatomical,  Osteological,  and  other  engravings  on  wood,  and  12 
full-plate  Representations  of  Animals,  drawn  by  W.  Harvey,  1 vol.  8vo. 
London,  1841  . . . . . .016 

MinGr.  The  American  Bee  Keeper’s  Manual ; being  a Practical  Treatise  on  the 
History  and  Domestic  economy  of  the  Honey  Bee,  embracing  a full  illustra- 
tion of  the  whole  Subject,  with  the  most  approved  Methods  of  Managing  this 
Insect  through  every  Branch  of  its  Culture,  the  Result  of  many  Years’ 
Experience.  By  T.  B.  Miner,  12mo.  London,  1849  . . .0  8 

Morton.  An  illustrated  System  of  Human  Anatomy,  Special,  General  and  Mi- 
croscopic. By  Samuel  G.  Morton,  M.D.,  with  391  wood-engravings,  8vo. 
Philadelphia,  1849  . . . . . . 1 12 

I^atural  History  of  Now  York.  Zoology;  or.  The  New  York  Fauna. 
Comprising  Detailed  Descriptions  of  all  the  Animals  hitherto  observed  within 
the  State  of  New  York,  with  Brief  Notices  of  those  occasionally  found  near 
its  Borders,  and  accompanied  by  appropriate  Illustrations.  Part  I.  General 
Introduction  and  Mammalia.  By  James  E.  De  Kay,  with  33  beautifully 
executed  engravings  on  steel,  4to.  Albany,  1842  . . . 1 16 

Part  11.  Ornithology.  By  James  E.  De  Kay,  with  141  beautifully 

executed  engravings  on  steel,  coloured,  4to.  Albany,  1843  . . 3 10 

Mollusca  and  Crustacea.  By  James  E.  De  Kay,  with  40  beautifully  exe- 
cuted engrav.  on  steel  of  the  Mollusca  and  13  of  the  Crustacea,  all  coloured. 

4to.  Albany,  1844  . . . . . . 2 10 

Geology.  Part  I.  Comprising  the  Geology  of  the  first  Geological  Dis- 
trict. By  William  W.  Mather,  Professor  of  Natural  History  in  the  Ohio 
University,  with  46  engraved  plates,  4to.  Albany,  1843  . . 2 10 

OwGn.  Odontography ; or,  a Treatise  on  the  Comparative  Anatomy  of  the 
Teeth,  their  Physiological  Relations,  Mode  of  Development,  and  Microscopical 
Structure  in  the  Vertebrate  Animals,  By  Richard  Owen,  F.R.S. , Correspon- 
dent of  the  Royal  Academy  of  Sciences,  Paris  and  Berlin  ; Hunterian  Pro- 
fessor to  the  Royal  College  of  Surgeons,  London.  This  splendid  Work  is  now 
completed,  2 v.  royal  8vo.  contg.  168  plates,  hf.-hd.  russia.  London,  1840-45  6 6 

A few  copies  of  the  plates  have  been  printed  on  India  paper,  2 vols.  4to.  10  10 

Phillips.  Scrofula : its  Nature,  its  Prevalence,  its  Causes,  and  the  Principles  of 
Treatment.  By  Benjamin  Phillips,  F.R.S.  Surgeon  and  Lecturer  on  Surgery 
to  the  Westminster  Hospital,  1 vol.  8vo.  with  an  engraved  Plate.  London,  1846  0 12 

■ A Treatise  on  the  Urethra ; its  Diseases,  especially  Stricture,  and  their 

Cure,  8vo.  boards.  London,  1832  . . . .0  8 

Prichard.  The  Natural  History  of  Man  ; comprising  Inquiries  into  the  Modi- 
fying Influence  of  Physical  and  Moral  Agencies  on  the  different  Tribes  of  the 
Human  Family.  By  James  Cowles  Prichard,  M.D.  F.R.S.  M.R.LA.  Corres- 
ponding Member  of  the  National  Institute,  of  the  Royal  Academy  of  Medi- 
cine, and  of  the  Statistical  Society  of  France  ; Member  of  the  American 
Philosophical  Society,  &c.  &c.  3rd  Edition,  enlarged,  with  50  coloured  and 
5 plain  Illustrations,  engraved  on  steel,  and  97  engravings  on  wood,  royal  8vo. 
elegantly  bound  in  cloth.  London,  1848  . . . . 1 16 
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Pricliard.  Appendix  to  the  First  and  Second  Editions  of  the  Natural  History 
of  Man,  large  8vo.  with  6 coloured  Plates.  London,  1845  & 1848.  Each  . 

Six  Ethnographical  Maps,  as  a Supplement  to  the  Natural  History  of 

Man,  and  to  the  Kesearches  into  the  Physical  History  of  Mankind,  folio, 
coloured,  and  1 sheet  of  letter-press,  in  cloth  boards.  London,  1845 

Illustrations  to  the  Researches  into  the  Physical  History  of  Mankind. 

Atlas  of  44  coloured  and  5 plain  Plates,  engraved  on  steel,  large  8vo.  half- 
hound. London,  1841  . 

On  the  Ditferent  Forms  of  Insanity,  in  relation  to  Jurisprudence.  (De- 
dicated to  the  Lord  Chancellor  of  England),  12mo.  London,  1842 
Payer.  A Theoretical  and  Practical  Treatise  on  the  Diseases  of  the  Skin.  By 
P.  Rayer,  M.D.,  Physician  to  the  Hopital  de  la  Charite.  Translated  by 
R.  Willis,  M.D.  2nd  Edition,  remodelled  and  much  enlarged,  in  1 thick 
vol.  8vo.  of  1300  pages,  with  Atlas,  royal  4to.  of  26  Plates,  finely  engraved, 
and  coloured  with  the  greatest  care,  exhibiting  400  Varieties  of  Cutaneous 
Affections.  London,  1835  ..... 

The  Text  separately,  8vo.  in  hoards 

The  Atlas  4to.  separately,  in  boards 

Pobinson.  Surgical,  Mechanical,  and  Medical  Treatment  of  the  Teeth,  includ- 
ing Dental  Mechanics,  with  139  Engravings.  By  James  Robinson,  Surgeon 
Dentist  to  the  Metropohtan  Hospital,  post  8vo.  cloth.  London,  1846 
Pyan.  The  Philosophy  of  Marriage,  in  its  Social,  Moral,  and  Physical  Rela- 
tions ; with  an  Account  of  the  Diseases  of  the  Genito-Urinary  Organs,  with 
the  Physiology  of  Generation  in  the  Vegetable  and  Animal  Kingdoms.  By 
M.  Ryan,  M.D.  4th  Edition,  greatly  improved,  1 vol.  12mo.  London, 
1843  ....... 

Shuckard.  Essay  on  the  Indigenous  Fossorial  Hymenoptera;  comprising  a 
Description  of  the  British  Species  of  Burrowing  Sand  Wasps  contained  in  all 
the  Metropolitan  Collections ; with  their  habits,  as  far  as  they  have  been 
observed,  8vo.  with  4 Plates.  London,  1837 

Plate  I.  is  wanting. 
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Syme.  Principles  of  Surgery.  By  J.  Syme,  Professor  of  Clinical  Surgery  in  the 
University  of  Edinburgh.  3rd  Edition,  much  enlarged,  and  illustrated  with 
14  Plates  on  India  paper,  and  64  Woodcuts,  1 vol.  8vo.  London,  1842  .1  1 0 

Vogel  and  Day.  The  Pathological  Anatomy  of  the  Human  Body.  By  Julius 
Vogel,  M.D.  Translated  from  the  German,  with  additions,  by  George  E. 

Day,  M.D.  Illustrated  with  upwards  of  100  plain  and  coloured  Engravings, 

8vo.  cloth.  London,  1847.  . . . . . 0 18  0 

Wardrop.  On  Blood-letting;  an  Account  of  the  Curative  Effects  of  the 
Abstraction  of  the  Blood ; with  Rules  for  employing  both  local  and  general 
Blood-Letting  in  the  treatment  of  Diseases,  12mo.  London,  1835  . .0  4 0 

Water  bouse.  A Natural  History  of  the  Mammalia.  By  G.  R.  Waterhouse, 

Esq.,  of  the  British  Museum.  Vol.  I,  containing  the  Order  Marsupiata,  or 
Pouched  Animals,  with  22  Illustrations,  engraved  on  steel,  and  18  Engrav- 
ings on  wood,  royal  8vo.  elegantly  bound  in  cloth,  coloured  Plates  . 114  6 

Plain  . . . . . .19  0 

■■  — Vol.  11.  containing  the  Order  Rodentia ; or.  Gnawing  Mammalia  : with 

22  Illustrations,  engraved  on  steel,  and  Engravings  on  wood,  royal  8vo. 
elegantly  bound  in  cloth,  coloured  Plates.  London,  1848  . . 1 14  6 

Plain  . . . . . .19  0 


Tne  Natural  History  of  Mammalia  is  intended  to  embrace  an  account  of  the  struc- 
ture and  habits  of  all  the  known  species  of  Quadrupeds,  or  Mammals  ; to  which 
will  be  added,  observations  upon  their  geographical  distribution  and  classifica- 
tion. Since  the  fossil  and  recent  species  illustrate  each  other,  it  is  also  in- 
tended to  include  notices  of  the  leading  characters  of  the  extinct  species. 

The  Genera,  and  many  of  the  species,  are  illustrated  by  Engravings  on  steel,  and 
by  Woodcuts.  The  modifications  observable  in  the  structure  of  the  skulls, 
teeth,  feet,  and  other  parts,  are  almost  entirely  illustrated  by  steel  En- 
gravings. 
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"Williams.  Elements  of  Medicine  : Morbid  Poisons.  By  Robert  Williams,  M.D, 

Physician  to  St.  Thomas’s  Hospital.  2 vols.  8vo.  London,  1836 — 41  . 1 8 6 

Vol.  11.  separately.  1841  . . . . 0 18  0 

WiUis.  Illustrations  of  Cutaneous  Disease  : a Series  of  Delineations  of  the 
Atfections  of  the  Skin,  in  their  more  interesting  and  frequent  forms ; with  a 
Practical  Summary  of  their  Symptoms,  Diagnosis,  and  Treatment,  including 
appropriate  Formulae.  By  Robert  Willis,  M.D.,  Member  of  the  Royal  Col- 
lege of  Physicians.  The  Drawings  are  after  Nature,  and  Lithographed  by 
Arch.  Henning.  These  Illustrations  are  comprised  in  94  Plates,  folio.  The 
Drawings  are  Originals,  carefully  coloured.  Bound  in  cloth,  lettered.  Lon- 
don, 1843  . . . . . . .600 

On  the  Treatment  of  Stone  in  the  Bladder  by  Medical  and  Mechanical 

Means.  London,  1842  . . . . . .0  5 0 

Wood.  A Treatise  on  the  Practice  of  Medicine,  by  George  B.  Wood,  M.D., 

second  edition,  2 vols.  8vo.  Philadelphia,  1849  . . . 1 10  0 

Venables.  The  Nature  and  Treatment  of  the  Epidemic  or  Asiatic  Cholera 
with  Simple  Directions  for  the  Suppression  and  Prevention  of  the  Disease, 

4th  Edition,  12mo.  London,  1848  . . , .0  2 6 


Botany. 

Babington.  Primitise  Florae  Sarnicae;  or,  an  Outline  of  the  Flora  of  the  Chan- 
nel Islands  of  Jersey,  Guernsey,  Alderney,  and  Serk,  12mo.  London, 

1839  . . . . . . .040 

Fielding  and  Gardner.  Sertum  Plantarum ; or,  Drawings  and  Descrip- 
tions of  Rare  and  undescribed  Plants  from  the  Author’s  Herbarium.  By 
H.  B.  Fielding  ; assisted  by  G.  Gardner,  Superintendent  of  the  Royal  Botanic 
Gardens,  Ceylon,  8vo.  London,  1844  . . . .1  1 0 

Gray  and  Sprague.  Genera  Florae  Americae  Boreali  Orientalis,  illustrata 

200  Plates.  2 vols.  8vo.  Boston,  1848 — 1849  . . .4  0 0 

Hooker.  leones  Plantarum.  By  Sir  W.  J.  Hooker,  Director  of  the  Royal 
Botanic  Gardens,  Kew.  New  Series,  Vols.  I — IV,  containing  100  Plates  with 
Explanations,  8vo.  cloth.  London,  1842 — 1844.  Each  vol.  . .18  0 

Vol.  IV.  Part  2.  London,  1848  . . . 0 14  0 

- — The  London  Journal  of  Botany.  Vols.  I — VI,  with  24  Plates  each, 

boards.  1842 — 47  . . . . . .1  0 0 

Now  reduced  to  20  Shillings  each  Vol. 

Notes  on  the  Botany  of  the  Antarctic  Voyage,  conducted  by  Captain 

James  Clark  Ross,  R.N.  F.R  S.,  in  H.M.SS.  Erebus  and  Terror;  with 
Observations  on  the  Tussac  Grass  of  the  Falkland  Islands,  8vo.  with  2 coloured 
Plates.  London,  1843  . . . . . 0 4 0 

Mather  (W.)  Outlines  of  Botany.  Part  1,  with  7 Plates,  12mo.  cloth  boards. 

London,  1848  . . . . . .0  2 6 

Miers  (J.)  Illustrations  of  South  American  Plants,  4to.  Parts  1,  2,  3,  4,  with 

28  Plates.  London,  1847 — 49  . . . . . 1 8 0 

Schleiden.  The  Plant ; a Biography,  in  a Series  of  Popular  Lectures  on 
Botany.  Edited  and  Translated  by  A.  Henfrey,  F.L.S.  8vo.  with  5 coloured 
Plates,  and  13  Wood-cuts.  London,  1848  . . . . 0 15  0 

Wight.  Illustrations  of  Indian  Botany ; or,  Figures  Illustrative  of  each  of  the 
Natural  Orders  of  Indian  Plants,  described  in  the  Author’s  Prodromus  Florae 
Peninsulae  Indiae  Orientalis  ; but  not  confined  to  them.  By  Dr.  R.  Wight, 

F.L.S. , Surgeon  to  the  Madras  Establishment.  Vol.  1,  published  in  13  Parts, 
containing  95  colomred  Plates.  Madras,  1838 — 40  . . . 4 17  6 

Vol.  2,  Part  1,  containing  39  coloured  Plates.  Madras, 

1841  . . . . . . .150 

Odd  Parts  may  be  obtained  to  complete  Sets. 
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Wight.  leones  Plantarum  Indise  Orientalis ; or,  Figures  of  Indian  Plants.  By 
Dr.  Robert  Wight,  F.L.S.,  Surgeon  to  the  Madras  Establishment,  Vol.  l,4to. 
consisting  of  16  Parts,  containing  together  318  Plates.  Madras,  1838 — 40  .4  0 0 

Vol.  2,  consisting  of  4 Parts,  containing  together  318  Plates. 

Madras,  1840 — 42  . . . . . .5  5 0 

Vol.  3,  Parts  1 to  4,  with  509  Plates.  Madras,  1843 — 47  .6  0 0 

Vol.  4,  Part  1,  with  125  Plates.  Madras,  1848  . . 1 10  0 

Odd  Parts  may  be  obtained  to  complete  Sets. 

Contributions  to  the  Botany  of  India.  By  Dr.  Robert  Wight,  F.L.S,, 

Surgeon  to  the  Madras  Establishment,  8vo.  London,  1834  . .0  7 6 

• Spicilegium  Neilgherrense  ; or,  a Selection  of  Neilgherry  Plants,  Drawn 

and  Coloured  from  Nature,  with  Brief  Descriptions  of  each  ; some  General 
Remarks  on  the  Geography  and  Affinities  of  Natural  Families  of  Plants,  and 
Occasional  Notices  of  their  Economical  Properties  and  Uses.  By  Dr.  Robert 
Wight,  F.L.S.,  Surgeon  to  the  Madras  Establishment,  4to.  with  100  coloured 
Plates.  Madras,  1846  . . . . . . 3 5 0 

Prodromus  Flor@e  Peninsulas  Indiae  Orientalis ; containing  Abridged 

Descriptions  of  the  Plants  found  in  the  Peninsula  of  British  India,  arranged 
according  to  the  Natural  System.  By  Drs.  Robert  Wight,  F.L.S.,  and 
M^alker  Arnott.  Vol.  1,  8vo.  London,  1834  . . . 0 16  0 


f^omirovatiitc. 


Arnica  and  nhns,  with  directions  for  their  use  in  Mechanical  Injuries  and 
in  other  Affections,  18mo.  London,  1848  .... 

Belluomini  (J.,  M.D.)  Scarlatina ; its  Treatment  Homoeopathically,  8vo. 
London,  1843  ...... 

Bocnninglianseil.  Manual  of  Homoeopathic  Therapeutics,  intended  as  a Guide 
to  the  Study  of  Materia  Medica  Pura.  Translated,  with  Additions,  by  S.  Laurie, 
M.D.  8vo.  1848  ...... 

• Essay  on  the  Homoeopathic  Treatment  of  Intermittent  Fevers,  8vo. 

New  York,  1845  ...... 

Black.  The  Homoeopathic  Treatment  of  Cholera,  8vo.  1847 

A Treatise  on  the  Principles  of  Homoeopathy,  8vo.  London,  1842 

Ch-CpilGll.  A Domestic  Homoeopathy,  Restricted  to  its  Legitimate  Sphere  of 
Practice;  together  with  Rules  for  Diet  and  Regimen,  18mo.  London,  1849 
Curie  (P.  P.,  M.D.)  Practice  of  Homoeopathy,  1 vol.  8vo.  London,  1838 

Principles  of  Homoeopathy,  1 vol.  8vo.  London,  1837 

Jahr’s  Homoeopathy.  New  Edition,  2 vols.  12mo.  London,  1847 

See  Jahr. 
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A Treatise  on  Cholera,  English  and  Asiatic,  with  Directions  for  the 

Homoeopathic  Treatment,  8vo.  London,  1849  . . .0  1 0 

Dunsford  (Harris).  The  Pathogenetic  Effects  of  some  of  the  Principal  Ho- 
moeopathic Remedies,  8vo.  London,  1838  . . . .0  6 0 

The  Practical  Advantages  of  Homoeopathy,  illustrated  by  numerous 

Cases.  Dedicateol,  by  permission,  to  Her  Majesty  Queen  Adelaide.  1 vol. 

8vo.  boards.  1841  . . • . . .060 

Epps.  Domestic  Homoeopathy  ; or.  Rules  for  the  Domestic  Treatment  of  the 
Maladies  of  Infants,  Children,  and  Adults,  and  for  the  Conduct  and  Treat- 
ment during  Pregnancy,  Confinement,  and  Suckling.  4th  Edition,  12mo. 

London,  1844  . . . . . .0  4 6 

Everest  (T.  B.)  A Popular  View  of  Homoeopathy ; exhibiting  the  Present 
State  of  the  Science.  2nd  Edition,  amended  and  much  enlarged,  8vo.  Imn- 
don,  1836  . . • • . . .060 

A Letter  addressed  to  the  Medical  Practitioners  of  Great  Britain  on  the 

Subject  of  Homoeopathy,  8vo.  London,  1834  . . .0  1 6 
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Gunther.  New  Manual  of  Homceopathic  Veterinary  Medicine  ; or  the  Ho- 
moeopathic Treatment  of  the  Horse,  the  Ox,  the  Dog,  and  other  Domestic 
Animals.  Translated  from  the  3rd  German  Edition,  with  considerable  Addi- 
tions and  Improvements,  post  8vo.  cloth.  London,  1847  . . 0 10  6 

Hahnemann.  Materia  Medica  Pura.  Translated  and  Edited  by  Charles  J. 

Hempel,  M.D.  Vols.  1 to  4,  8vo.  New  York,  1846.  Fer  vol.  . .080 

■ Organon  of  Homoeopathic  Medicine,  8vo,  London,  1849  . . 0 10  0 

The  Chronic  Diseases,  their  Specific  Nature  and  Homoeopathic  Treat- 
ment. Translated  and  Edited  by  Charles  J.  Hempel,  M.D.,  5 vols.  12mo. 

New  Yoi’k,  1846  . . . . . .2  0 0 

Hamilton.  A Guide  to  the  Practice  of  Homoeopathy.  Translated  and  compiled, 
in  Alphabetical  order,  from  the  German  of  Ruoflf,  Haas,  and  Riickert,  with 
Additions.  12mo.  Leipzig,  1844  . . . . .0  5 0 

Harral  (F.  Blagdon).  Popular  Outlines  of  Homoeopathy.  24mo.  Lond.  1840  0 1 0 

Hartmann  (F.)  Practical  Observations  on  some  of  the  Chief  Homoeopathic 
Remedies.  Translated  from  the  German,  with  Notes,  by  Dr.  Okie.  2 vols. 

12mo.  New  York,  1846  . . . . . . 0 15  0 

Theory  of  Acute  Diseases  and  their  Homoeopathic  Treatment.  Trans- 
lated by  C.  Hempel.  2 vols.  12mo.  New  York,  1848  . . . 0 18  0 

Theory  of  Chronic  Diseases  and  their  Homoeopathic  Treatment,  8vo. 

New  York,  1849  . . . . . .0  8 0 

Hayle.  An  Address  on  the  Homoeopathic  System  of  Medicine.  8vo.  1843  .0  1 0 
Hempel.  Homoeopathic  Domestic  Physician,  12mo.  New  York,  1846  .0  5 0 

Hering  (of  Philadelphia).  The  Homoeopathist ; or.  Domestic  Physician.  2nd 

Edition,  12mo.  London,  1845  . . . . .0  7 0 

Homoeopathic  Examiner  (the).  By  Drs.  Gray  and  Hempel.  New 

Series.  Vols.  I.  and  11.  New  York,  1846 — 1847.  Each  . . 1 10  0 

Homoeopathic  Times  (thel.  Review  of  British  and  Foreign  Medical 

Science  and  Literature.  Published  Weekly,  8vo.  Commenced  August  4,  1849  0 0 3 

Per  Post  . . . . . . .004 

Jahr.  Manual  of  Homoeopathic  Medicine.  In  2 Parts.  Part  1. — Materia 
Medica.  Part  11. — Therapeutical  and  Symptomatological  Reposi- 
tory. Translated  from  the  4th  Edition,  and  Edited,  with  Additions,  by 
P.  F.  Curie,  M.D.  2 vols.  8vo.  London,  1847  . . . 1 12  0 

The  most  complete  Work  on  the  subject. 


The  American  Edition.  Translated  with  extensive  additions  from  various  sources, 
by  C.  J.  Hempel,  M.D.,  and  J.  M.  Quin,  M.D.,  the  Materia  Medica  only. 

2 large  vols.  8vo,  New  York,  1848  . . . .3  3 0 

This  Work  is  intended  to  facilitate  a comparison  of  the  parallel  symptoms  of  the 
various  Homceopathic  agents,  thereby  enabling  the  Practitioner  to  discover 
the  characteristic  symptoms  of  each  drug,  and  to  determine  with  ease  and 
correctness  the  remedy. 

Short  Elementary  Treatise  upon  Homoeopathy  and  its  Practice  ; with 

some  of  the  most  important  Effects  of  Ten  of  the  Principal  Homoeopathic 
Remedies.  Translated  by  E.  Bayard,  M.D.  18mo.  London,  1846.  . 0 2 6 

Laurie  (J.,  M.D.)  An  Epitome  of  Homoeopathic  Domestic  Medicine.  12mo. 

London,  1848  . . . . . . .0  5 0 

Elements  of  Homoeopathic  Practice  of  Physic.  8vo.  1847  . . 0 16  0 

Homoeopathic  Domestic  Medicine.  4th  Edition,  12mo.  London,  1849.  0 12  0 

The  Parent’s  Guide,  a Treatise  on  the  Method  of  Rearing  Children  from 

their  Infancy ; Comprising  the  essential  Branches  of  Moral  and  Physical  Edu- 
cation. 12mo.  London,  1849  . . . . . 0 6 0 

Marsden.  Notes  on  Homoeopathy.  8vo.  London,  1849  . . .0  3 6 

Newman  (George).  Homoeopathic  Family  Assistant.  2nd  Edition,  1847  .0  5 0 

• A Concise  Exposition  of  Homoeopathy  ; its  Principles  and  Practice  with 

an  Appendix  . . . . . . .016 

Hau.  Organon  of  the  Specific  Healing  Art.  Translated  by  C.  Hempel.  8vo. 

New  York,  1847  . . . . . .0  8 0 
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Rosenstein  ( J.  G.)  The  Comparative  Merits  of  Alloeopathy  ; the  old  Medical 
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PREFACE. 


I THINK  it  right  that  I should  now,  after 
ten  years  of  extensive  experience,  lay  open 
to  the  profession,  the  results  of  my  la- 
bours, upon  the  very  important  subjects 
of  which  I have  treated  in  the  following 
pages;  and  more  particularly,  as  I find 
my  improvements  and  observations  have 
been  for  sometime  greatly  garbled,  and 
often,  I fear  represented,  much  to  the 
prejudice  of  those  whom  they  are  inr 
tended  to  relieve. 

My  object  has  been,  to  demonstrate, 
with  as  much  clearness  as  circumstances 
would  allow,  the  causes  of  deformity  and 
non-union  which  so  frequently  obtain  in 
cases  of  fracture  managed  in  the  ordinary 


• • 

11 

way,  and  to  point  out  the  means  by  which 
these  evils  might  be  with  facility^  avoided. 
In  the  course  of  my  duty,  I have  found  it 
necessary  to  condemn  various  modes  of 
treatment  which  are  still  sanctioned  by 
some  of  the  most  scientific  surgeons  of  the 
time  in  which  we  live  ; but  I trust  it  will 
be  seen  that  I have  never  done  this  from 
any  other  than  proper  motives,  viz,  pro- 
fessional advancement  and  public  good. 
1 have  been  desirous  of  maintaining  a 
conscience  void  of  offence  towards  God 
and  man,  and  I hope  I have  stated  no- 
thing but  what  will  be  found,  upon  pa- 
tient investigation,  to  be  the  truth,  tend- 
ing to  the  edification  of  my  readers. 

There  are  some,  who,  I find,  have  al- 
tei-ed  the  apparatuses  which  I have  intro- 
duced, so  as  to  render  them  much  less 
efficient.  From  whatever  feeling  this  may 
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have  been  done,  seeing  that  much  mis- 
chief arises  in  every  way  from  the  prac- 
tice, I deem  it  expedient  to  notice  it  in 
this  place,  in  order  that  persons  who  are 
injured  in  consequence,  may  not  igno- 
rantly cast  the  blame  upon  me,  or  the 
means  which  I employ. 

I have  to  offer  my  grateful  acknow- 
ledgments to  those  of  my  professional 
brethren,  who  have  aided  me  during  my 
investigations,  by  placing  under  my  care 
such  cases  as  tended  to  illustrate  the  ope- 
rations of  the  contrivances  which  I have 
been  enabled  to  introduce.  By  their  kind- 
ness, I have  had  laid  open  to  me  a large 
number  of  cases,  in  addition  to  those  which 
have  occurred  in  my  own  practice,  and 
by  which  I have  been  assisted  greatly 
in  proving  the  importance  of  my  plans. 
Among  those  by  whom  1 have  been  thus 
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favoured,  I have  had  most  frequently  to 
notice  the  names  of  Mr.  Travers  and  Mr, 
Green,  whose  polite  attention,  I trust,  I 
shall  always  be  able  to  appreciate  as  it 
deserves. 

I would  advise  those  who  intend  to 
adopt  the  means  which  will  be  found 
recorded  in  this  Work,  to  be  particular 
In  the  choice  of  the  apparatuses  that  they 
wish  to  apply,  and  also  to  be  careful  in 
the  management  of  them.  I am  induced 
to  give  this  caution,  because  I observe, 
that  some  surgeons  seem  to  be  very  in- 
different upon  these  points,  much  to  their 
own  injury,  and  often  to  the  injury  of 
those  whom  they  have  had  to  treat. 
Gentlemen  should  bear  in  mind,  that  the 
results  to  which  I have  arrived,  have  been 
obtained  by  the  judicious  management  of 
the  apparatuses  properly  constructed,  and 
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not  by  the  careless  employment  of  imper- 
fect imitations. 

In  the  execution  of  my  undertaking,  I 
have  endeavoured  to  make  my  views  clear 
and  practical.  If  it  should  be  thought 
that  I have,  in  some  of  the  chapters,  in- 
troduced too  many  cases,  I hope  it  will 
be  excused,  when  the  importance  of  the 
practice  which  they  are  intended  to  illus- 
trate is  considered. 

I would  observe,  in  this  place,  that  I 
shall  feel  very  sorry  if  I have,  through 
inadvertency,  justly  excited  the  displea- 
sure of  any  one.  My  purpose  has  been 
to  point  out  and  illustrate  what  I believe 
to  be  the  truth.  I have  attempted  to 
accomplish  these  objects  in  a manner 
which  I hope  will  be  found  perspicuous, 
but  by  no  means  offensive. 
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In  this  Work  will  be  found  many  im- 
provements,  and  much  important  infor- 

'W 

mation,  for  the  knowledge  of  which  I 
desire  to  give  thanks  to  my  Maker,  to 
whom  all  praise  is  due. 


82,  Great  Surry  Street, 
October,  1831. 
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ADVERTISEMENT. 


As  I find  persons  manufacture  and  sell  very 
imperfect  imitations  of  my  apparatuses^  from  which 
much  mischief  has  already  ensued^  I have  thought  it 
good  to  make  such  arrangements  as  will  enable  sur- 
geons  to  procure  them^  constructed  in  every  respect 
according  to  my  directions.  To  efifect  this  desirable 
object^  I have  opened  a house,  and  appointed  an 
agent  to  attend  to  the  manufacture  and  sale  of  every 
variety  of  apparatus  which  I have  introduced  for  the 
treatment  of  Fractures,  Any  net  proceeds  that  may 
arise  from  the  sale  of  the  apparatuses,  will  be  devoted 
to  charitable  purposes.  Gentlemen  will,  therefore, 
see  the  propriety  of  making  payment  at  the  time  the 
purchase  is  effected. 

Apply  to  Mr,  George  Hogg,  Agent,  Mr. 
Amesbury's  Splint  Manufactory,  56,  King 
Street,  Borough,  London, 
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ON  THE 


NATURE  AND  TREATMENT 

^ OP 

FRACTURES. 


GENERAL  OBSERVATIONS  ON 

FRACTURES. 


CHAP.  I. 

Nature  of  Fractures — Causes,  Predispos- 
ing AND  Remote — Symptoms — Varieties  of 
Fracture — Varieties  of  Displacement- 
General  Prognosis. 

By  the  word  fracture,  surgeons  mean  a solu-  Definition, 
tion  of  continuity  in  a bone,  produced  by  the 
action  of  the  muscles  of  the  limb,  or  by  external 
violence. 

The  long  bones  may  be  fractured  at  any  part ; 
they  are,  however,  more  particularly  subject  to 
be  broken  at  some  distance  from  the  ends. 

The  causes  of  fracture  may  be  divided  into  Causes, 
predisposing  and  remote. 
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Predisposing. 


Situation. 


Functions. 


Brittleness. 


Diseases. 


In  the  first  class  are  comprehended  the  situa- 
tion and  funetions  of  the  bones,  the  age  of  the 
patient,  the  diseases  to  which  the  bones  or  the 
system  may  be  subject. 

Superficial  bones  are  said  to  be  more  easily 
fraetured  than  those  that  are  covered  by  a con- 
siderable quantity  of  soft  parts. 

The  functions  of  some  bones  render  them 
more  liable  to  be  broken  than  others: — thus 
the  radius,  which  supports  the  hand,  is  more 
liable  to  be  fractured  than  the  ulna.  The  cla- 
vicle, which  serves  to  keep  the  shoulder  in  its 
proper  position  and  to  support  the  motions  of 
the  upper  extremity,  is  very  subject  to  fracture. 

The  bones  become  brittle  in  proportion  as 
persons  advance  in  years,  and  in  old  age  they 
are  sometimes  fraetured  by  very  slight  causes. 
In  childhood  they  are  more  elastic  and  flexible, 
and  are  not  so  easily  broken. 

Certain  diseases  predispose  to  fracture;  as 
syphilis,  carcinoma,  scorbutus,  scrofula.  Now 
and  then  the  bones  are  so  much  affected  by 
the  venereal  virus,  that  they  readily  give  way 
under  the  ordinary  action  of  the  muscles  of  the 


limb.  A person  who  had  a cancer  in  her  breast 
had  her  arm  broken  as  she  was  being  handed 
out  of  her  carriage,  and  afterwards  fractured  her 
thigh  as  she  was  changing  her  posture  in  bed. 
There  are  many  instances  of  the  bones  break- 
ing under  ordinary  circumstances,  in  persons 
affected  with  scurvy.  Fractures  which  had 
been  a long  time  united,  have  often  been  known 
to  give  way  in  persons  labouring  under  this 
disease.  Scrofula  sometimes  so  undermines  the 
texture  of  the  bones,  that  they  break  with  the 
ordinary  action  of  the  muscles.  A case  of  this 
description  I saw  a little  time  back  in  a deli- 
cate young  girl  who  was  affected  with  scrofula. 
Necrosis  may  be  regarded  as  a predisposing  cause 
of  fracture,  an  instance  of  which  occurred  under 
my  own  observation  not  long  since.  The  pa- 
tient broke  his  arm,  by  the  simple  effort  of  rais- 
ing a shutter. 

Some  surgeons  have  set  down  cold  as  a pre- 
disposing cause  of  fractures.  The  greater  num- 
ber of  falls  which  happen  in  Winter  are  sufficient 
to  explain  why  fractures  are  then  more  common 
than  in  Summer.  The  muscles  also,  when  their 
tone  is  increased  by  the  influence  of  cold,  may 
snap  the  bones  more  readily,  when  the  indivi- 
dual puts  them  suddenly  and  powerfully  into 
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Remote  causes. 


Action  of  the 
muscles. 


On  the  long 
bones. 


Symptoms  of 
fracture. 


Crepitus  of 
effusion. 


action,  in  order  to  save  himself  from  falling, 
than  in  the  Summer  months,  when  they  are 
supposed  to  act  less  vigorously. 

The  remote  cause  of  fracture  is  force  vari- 
ously applied.  Falls,  blows,  &c.,  are  the  most 
common  causes.  In  particular  instances  the 
bones  are  broken  by  the  violent  action  of  the 
muscles  attached  to  them  ; this  is  almost  always 
the  case  with  the  fractured  patella.  The  ole- 
cranon and  os  calcis  have  likewise  been  broken 

by  the  violent  action  of  the  muscles  inserted 

*> 

into  them. 

Whether  the  long  bones  in  a healthy  state 
can  be  fractured  by  the  muscles,  has  been  an 
unsettled  point.  But  there  are  now  many  in- 
stances of  this  on  record ; and  I have  met  with 
one  myself  where  the  humerus  was  broken  in 
this  way  at  the  neck. 

Some  of  the  symptoms  which  are  said  to  in- 
dicate the  existence  of  fracture  are  very  uncer- 
tain. Crepitus  and  preternatural  motion  are 
the  most  unequivocal. 

It  is  necessary  to  be  on  our  guard  in  making 
our  examinations,  even  if  we  observe  crepitus,^ 
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for  it  is  not  every  variety  of  crepitus  that  is  to 
be  considered  diognostic  of  a fracture.  There 
are  several  varieties  of  crepitus  which  it  is  well 
to  understand.  Some  time  ago  I was  requested 
to  see  an  elderly  woman,  who  fell,  six  weeks 
previous,  and  fractured  the  upper  part  of  the 
ulna.  The  gentleman  who  had  the  manage- 
ment of  her  case  felt  crepitus  when  he  handled 
the  joint,  and  this  induced  him  to  believe  that 
the  fracture  was  not  united.  The  crepitus  he 
felt,  however,  was  only  the  crepitus  of  effusion. 

The  bone  was  firm,  and  the  woman  soon  reco- 
vered the  use  of  her  arm. 

We  must  be  careful  that  we  do  not  mistake  of  the  joints, 
the  crepitus  which  may  be  occasioned  by  certain 
motions  of  our  own  joints,  or  of  the  patient’s, 
for  the  crepitus  of  fracture.  A little  time  back 
1 was  in  attendance  with  a surgeon  of  some 
celebrity  in  this  town,  who  was  deceived,  it  ap- 
peared to  me,  by  this  variety  of  crepitus,  as  he 
was  examining  the  arm  of  a gentleman  who  had 
been  confined  with  a fracture.  His  attention 
was  directed  to  the  part  which  had  been  frac- 
tured ; and,  as  he  was  handling  the  limb  rather 
firmly,  a very  audible  crack  was  heard,  which 
he  referred  to  the  fracture,  but  which,  it  seemed, 

proceeded  from  one  of  his  finger-joints.  I had 
✓ 
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Sometimes  dif- 
ficult to  disco- 
ver crepitus. 


Other  symp- 
toms. 


given  my  opinion  that  the  bone  was  united,  and 
the  gentleman  was,  at  my  request,  permitted  to 
use  his  arm,  the  powers  of  which  returned  to 
him  rapidly. 

I mention  these  circumstances  to  show  the  pro- 
priety of  making  up  our  minds  as  to  the  nature  of 
the  crepitus  of  fracture,  by  examining  for  our- 
selves such  cases  as  may  occur.  In  this  way  we 
acquire  the  tactus  eruditus,  without  which  we 
cannot  determine  upon  the  nature  of  some  cases. 

In  some  fractures  the  broken  bone  is  so  sur- 
rounded with  thick  fleshy  parts,  that  it  is  very 
difficult  to  feel  crepitus,  or,  for  a time,  to  as- 
certain the  nature  of  the  injury.  Some  frac- 
tures of  the  neck  of  the  thigh-bone,  unattended 
with  retraction  of  the  limb,  are  illustrative  of 
this  observation. 

Other  symptoms  are  mentioned,  as  diagnostic 
of  fractures ; such  as  loss  of  power  in  the  limb, 
pain,  swelling,  and  redness.  All  these  are  good 
collateral  symptoms,  but  not  one  of  them  is  pa- 
thognomonic. Loss  of  power  in  the  limb  may 
arise  from  a dislocation  ; pain  may  exist  from  a 
bruise,  and  so  may  swelling  and  redness.  Defor- 
mity is  another  symptom  enumerated,  but  this 
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can  seldom  take  place  to  any  considerable  extent, 
unless  the  soft  parts  are  much  torn  ; and,  when  it 
does  exist,  it  may  be  a symptom  of  dislocation 
or  fracture.  Preternatural  motion  in  the  part 
is  another  symptom,  but  this  may  exist  without 
being  easily  detected.  When  it  is  evident, 
however,  in  a bone,  and  is  found  to  be  the  re- 
sult of  violence,  it  is  of  itself  pathognomonic 
of  a fracture.  Hence  we  perceive  that  no  one 
symptom  is  at  all  times  present.  How  then  are 
we  to  determine  upon  the  existence  of  a frac- 
ture ? I think  thus  : we  may  be  sure  that  no 
fracture  can  extend  through  the  bone  without  a 
diminution  of  power  in  the  limb,  or  without  our 
being  able  to  produce  that  kind  of  crepitus  occa- 
sioned by  rubbing  two  uneven  surfaces  of  bone 
upon  each  other,  or  preternatural  motion  in  the 
bone  ; or  an  appearance  of  deformity  in  the 
limb.  Then,  in  the  absence  "of  the  signs  of 
other  accidents,  our  business  is  to  inquire 
whether  any  one  or  more  of  the  above  four 
signs  is  present ; and  if  we  can  find  out  one, 
we  can  usually  discover  others  which  will  prove 
corroborative  evidence.  If  neither  of  them  does 
exist,  we  have  no  right  to  treat  our  patient  for 
a fracture.  If  circumstances  should  arise  to 
make  the  symptoms  doubtful,  we  must  make 
use  of  precautionary  measures,  till  we  can  sa- 
tisfy ourselves.  Doubtful  cases,  however,  rarely 


8 


Different  spe- 
cies of  fracture. 


occur ; but,  as  they  are  sometimes  met  with,  it 
is  necessary  that  we  should  be  able  to  take  a 
comprehensive  view  of  them,  in  order  to  dis- 
cover their  real  nature,  for  the  welfare  of  the 
patient,  and  also  to  preserve  our  own  reputa- 
tion. To  do  this  we  must  be  acquainted  with 
the  different  species  and  varieties  of  fracture, 
which  we  will  now  consider. 

This  is  a subject  that  requires  our  serious 
attention.  It  is  not  sufficient  to  know  that  a 
fracture  exists  ; we  must  have  an  accurate  know- 
ledge of  the  circumstances  of  that  fracture. 
Hence  the  definitions  and  distinctions  of  frac- 
ture is  a matter  of  the  very  highest  importance. 
For  want  of  a knowledge  of  these  many  false 
notions  prevail,  and  evils  of  great  magnitude 
have  crept  into  praetice.  The  very  name  of 
each  species  of  fracture  should  convey  to  the 
student  some  decisive  line  of  treatment.  Good 
arrangements  in  our  science  are  like  artificial 
common  sense,  by  which  those  who  have  not 
natural  ability  to  decide  upon  any  individual 
case,  are,  in  a measure  taught  their  duty  by  its 
place  in  the  system.  Arrangement  is  therefore 
a necessary  preliminary  to  general  rules,  and  I 
shall  endeavour  to  so  arrange  my  definitions, 
that  each  subdivision  of  the  subject  may  con- 
tain distinct  and  marked  cases. 
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I shall  attempt  to  explain  the  simple  prin- 
ciples in  this  department  of  surgery,  and  if  I 
should  succeed  in  doing  so  to  the  under- 
standing of  my  readers,  they  will  be  prepared 
to  exercise  their  own  judgment . upon  rational 
indications  in  the  management  of  any  particular 
fracture. 

I shall  begin  by  giving  my  views  of  the  dif- 
ferent varieties  of  fracture,  and  I wish  to  draw 
the  attention  particularly  to  this  subject,  for 
without  a knowledge  of  it,  it  will  be  impossible 
to  comprehend  many  important  points  of  prac- 
tice. 

Surgeons  have  usually  divided  fractures  into 
transverse,  oblique,  and  comminuted. 

Bv  the  term  transverse  fracture,  I understand 
a fracture  which  passes  transversely  through  the 
shortest  diameter  of  the  bone  (as  is  represented 
in  Fig,  1,  p.  11).  By  the  term  oblique  fracture, 
is  signified  a fracture  which  passes  through  the 
bone  in  an  oblique  direction  {Fig.  2).  This 
variety  may  extend  through  the  bone  in  a di- 
rection downward  and  inward  {Fig,  2),  down- 
ward and  outward  {Fig,  3),  downward  and 
backward  {Fig,  4),  or  downward  and  forward 
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Considered  ac- 
cording to  the 
injury  sustained 


Fractures  with- 
out laceration. 


Incomplete. 


{Fig,  5).  When  a fracture  is  cotnrriinuted^  the 
bone  is  broken  into  three  or  more  parts  at  the 
seat  of  fracture  {Fig.  6).  This  variety  may  exist 
with  other  varieties  of  fracture  at  a distance  in 
the  same  bone. 

Fractures  should  not  only  be  considered  ac- 
cording to  the  degree  of  injury  done  to  the 
bone^  but  also  with  respect  to  the  degree  of 
injury  sustained  by  the  soft  parts.  1 shall  view 
these  accidents,  therefore,  in  this  way,  viz : 
1st.  As  consisting  of  fractures  of  the  bone 
merely;  and  2dly,  of  fractures  attended  with 
much  laceration  of  the  surrounding  textures. 

Among  the  injuries  which  are  confined  to 
fractures  of  the  bone  merely,  I believe  that  one 
variety  consists  in  a partial  division  or  crack  of 
the  bone,  which  for  the  sake  of  perspicuity  may 
be  termed  an  incomplete  fracture.  I have  been 
led  to  form  this  opinion  partly  from  various 
experiments,  which  I have  performed  upon  re- 
cent bones  while  covered  by  the  softer  textures. 
Upon  examining  these  bones  in  a denuded  state, 
I have  found  that  a fracture  may  extend  in  a 
transverse  or  oblique  direction  through  a greater 
or  less  number  of  the  fibres  of  a bone  without 
passing  completely  through  it ; and  that,  if  a 
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A force  which 
may  produce 
this  fracture. 


fracture  of  this  description  is  attended  with  dis- 
placement, it  consists  in  a bent  state  of  the 
bone,  with  a portion  of  the  edge  of  one  or  more 
of  the  fractured  surfaces  projecting  at  the  sa- 
lient angle,  formed  at  the  fractured  part.  One 
would  be  led  to  suspect  the  existence  of  such 
a fracture,  where  motion  cannot  be  effected  in 
the  injured  part  in  more  than  one  direction  ; 
when  this  motion  cannot  be  perceived  in  any 
other  way  than  by  attempts  to  bend  the  bone  ; 
from  the  simultaneous  movement  of  the  upper 
and  lower  portions,  when  the  lower  part  is 
rolled  ; from  the  degree  of  power  which  the  pa- 
tient experiences  in  the  limb  ; and  from  the 
rapidity  with  which  a perfect  consolidation  of 
the  fracture  may  be  accoi;nplished.  I have  not 
yet  had  an  opportunity  of  examining  the  limb 
of  any  patient  who  may  have  died  with  the  ex- 
istence of  such  symptoms  as  I have  mentioned  ; 
but,  even  in  the  absence  of  this  proof,  I think 
the  facility  with  which  this  kind  of  fracture 
may  be  produced  in  recently  dead  bones,  is 
sufficient  to  warrant  the  conclusion,  that  such 
fractures  do  occasionally  occur  in  the  living. 

I can  readily  suppose  the  application  of  a 
force  which  would  be  likely  to  produce  a frac- 
ture of  this  deseription.  A person,  for  instance, 
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while  standing  in  the  erect  position,  may  re- 
ceive a severe  blow  upon  the  back  of  the  leg, 
but  the  force  acting  upon  the  limb  may  be  only 
sufficiently  powerful  to  break  through  a portion 
of  the  diameter  of  the  bone,  which  would  give 
way  first  at  its  anterior  part.  The  same  kind 
of  fracture  may  be  sometimes  occasioned  by  the 
passage  of  a heavy  body  over  the  limb,  as  it  lies 
upon  the  ground.  If  the  fracture  should  extend 
nearly  through  the  tibia,  it  would  become  evi- 
dent to  the  surgeon  in  attempting  to  bend  the 
bone,  though  he  would  not  be  able  to  produce 
any  rotatory  motion  in  the  seat  of  injury. 

A second  variety  of  fracture  consists  in  a 
complete  division  of  the  bone,  unaccompanied 
bv  any  considerable  internal  laceration  of  the 
soft  parts.  This  variety,  which  I believe  is  very 
common,  may  be  called  a complete  fracture, 
without  laceration  of  the  surrounding  textures. 
A slight  laceration  will  probably  be  produced 
in  every  case,  but  I wish  it  to  be  noticed  that 
the  laceration  in  this  variety  of  fracture  is  trivial, 
sufficient  to  allow  only  of  slight  displacement. 
If  the  fracture  be  oblique,  the  broken  ends  may 
overlap  a little.  It  may  be  here  observed,  that 
oblique  fractures  of  this  description  ride  very 
little  immediately  subsequent  to  the  accident. 


Complete  frac 
ture. 
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Usually  easily 
discovered. 


Comminuted. 


Fractures  with 
laceration. 


but  after  the  expiration  of  a few  days  they  some- 
times ride  considerably.  The  increased  dis- 
placement here  alluded  to,  I presume  takes 
place  as  soon  as  the  projecting  portions  of  the 
fractured  ends  have  made  their  way  through 
the  opposing  periosteum  and  other  textures, 
against  which  they  are  forced  by  the  constant 
action  of  the  muscles. 

Complete  fractures, unattended  with  laceration 
of  the  surrounding  parts,  are  very  generally  ea- 
sily discovered.  The  fractured  surfaces,  how- 
ever, occasionally  become  so  locked  together, 
that,  in  consequence  of  the  simultaneous  move- 
ments of  the  upper  and  lower  portions,  a nice 
examination  is  required,  in  order  to  discover  the 
exact  nature  of  the  injury. 

Again,  a bone  may  be  comminuted  without 
much  laceration  of  the  periosteum.  Should  the 
comminution  extend  entirely  through  the  bone, 
the  fracture  may  allow  of  being  as  readily  dis- 
placed, as  in  cases  without  comminution,  when 
the  surrounding  parts  are  much  torn,  and  may 

require  as  much  attention  during  the  period 
necessary  for  its  cure. 

Besides  the  above  varieties,  which  are  not  at- 
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tended  with  any  considerable  injury  of  the  sur- 
rounding parts  contiguous  to  the  bone,  there 
are  other  fractures  in  which  the  contiguous  tex- 
tures are  much  torn.  The  laceration  which 
accompanies  this  produced  hy  the  for- 

cible separation  of  the  fractured  ends  of  the 
bone.  This  laceration  may  take  place  at  the 
moment  of  the  injury,  by  a continuation  of  the 
force  longer  than  is  necessary  to  break  the 
bone  ; or  it  may  be  produced  after  the  accident, 
by  the  incautious  movements  of  the  patient. 

I do  not  mean  to  include  under  the  head  of 
laceration,  the  contusion  of  the  muscles,  &c.,  and 
the  external  laceration  arising:  from  the  blow  or 
other  force  that  may  have  occasioned  the  frac- 
ture, for  this  is  common  to  fractures  and  other 
injuries  ; but  I wish  to  confine  it  to  the  injury 
done  to  the  periosteum  and  other  textures^  in 
consequence  of  the  displacement  of  the  broken 
portions  of  the  bone.  I would  call  such  frac- 
tures loose  fractures,  or  fractures  with  internaL 
laceration  of  the  surrounding  parts. 

These  fractures  are  usually  so  exceedingly  very  evident, 
evident,  that  but  little  examination  is  necessary 
to  inform  the  surgeon  of  the  nature  of  the  in- 
jury. They  produce  much  pain  to  the  patient. 
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and  require  a greater  share  of  the  surgeon’s  at- 
tention during  the  cure. 

When  a fracture  is  accompanied  with  a wound 
leading  to  the  bone  at  the  fractured  part,  it  is 
called  a compound  fracture.  Now,  I consider 
compound  fractures  as  belonging  to  the  species 
last  described,  as  the  difference  in  these  cases 
consists  only  in  the  degree  of  laceration  of  the 
soft  parts.  The  injury  which  the  bone  suffers  in 
compound  fractures,  does  not  differ  from  the 
injury  whieh  is  observed  in  simple  fractures. 
The  wound,  however,  which  forms  a communi- 
cation between  the  bone  at  the  seat  of  injury 
and  the  external  air,  places  compound  fractures 
under  circumstances  in  some  respects  differing 
from  those  which  are  observed  in  other  loose 
fractures  ; and,  as  the  treatment  requires  to  be 
regulated  in  some  measure  according  to  the 
varying  circumstances  as  they  occur,  I shall 
hereafter  venture  to  speak  of  compound ‘frac- 
tures as  a distinct  variety  of  that  species  which 
I call  fractures  with  laceration  of  the  surround- 
ing parts  ; and  I hope  1 shall  be  able  to  show 
that  these  formidable  injuries  are  now  robbed  of 
many  of  their  terrors. 

Either  of  the  above  varieties  of  fractures  may 
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extend  into  a joint ; this  circumstance  somewhat 
modifies  the  injury.  Such  fractures  are  often 
attended  with  high  inflammation  of  the  joint — 
and  frequently,  unless  well  attended  to,  soft 
anchylosis  is  the  consequence. 

Under  one  or  the  other  of  the  above  varieties, 
every  fracture  to  which  the  long  bones  are  sub- 
ject may  be  arranged.  I might  have  introduced 
further  subdivisions,  but  my  doing  so  I fear 
would  not  in  any  way  tend  to  elucidate  the 
subject. 

In  our  attendance  upon  patients  with  frac-  ^displacement, 
tures,  we  find,  when  we  are  first  called,  that  the 
bones  in  some  cases  lie  smooth  and  even,  and 
in  others  the  fragments  are  much  displaced,  pro- 
ducing an  appearance  of  great  deformity  in  the 
injured  limb.  This  depends  in  a great  measure 
upon  the  differences  in  the  states  of  the  acci- 
dent, which  I have  already  mentioned,  and  upon 
the  formation  of  the  injured  part.  If  the  ulna 
or  radius,  for  instance,  is  fractured  alone,  but  very 
little  displacement  commonly  takes  place,  except 
in  the  transverse  direction,  because  the  bone 
which  remains  entire  will  resist  the  action  of 
the  muscles.  The  same  may  be  said  of  frac- 
tures of  the  leg  when  one  bone  only  is  broken, 
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and  this  is  the  case  whether  the  fracture  be 
transverse  or  oblique.  But  when  both  bones  of 
the  fore-arm  or  of  the  leg  are  broken,  the  dis- 
placement may  occur  in  any  direction  almost  as  ' 
readily  as  in  the  femur,  humerus,  or  clavicle. 

The  displacement  which  occurs  in  different 
states  of  fracture  has  not  been  sufficiently  at- 
tended to,  and  to  this  and  the  vague  notions 
which  are  entertained  of  fractures  generally,  we 
may  attribute  the  seeming  discrepancy  which  is 
observed  in  the  opinions  of  different  surgeons, 
when  consulted  respecting  the  importance  of 
these  injuries. 

Now  were  gentlemen  alike  sensible  of  the 
differences  in  the  accidents  they  meet  with, 
even  in  the  same  bones  and  in  the  same  situa- 
tions, they  could  not  come  to  such  opposite 
conclusions  as  we  sometimes  have  occasion 
to  notice.  One  probably  has  only  met  with 
cases  of  the  simplest  kind,  unattended  with 
displacement,  while  another  has  been  so  unfor- 
tunate as  to  be  called  to  cases  occurring  in  the 
same  bones  in  which  the  surrounding  parts  were 
much  torn  ; where  the  fracture,  under  such  cir- 
cumstances, might  be  difficult  to  manage  satis- 


19 


factorily  by  any  of  the  common  means,  as  in 
the  clavicle  for  instance. 

¥ 

Thus,  then,  we  see  that  the  subject  of  dis- 
placement is  one  of  very  great  importance  ; let 
us  now,  therefore,  turn  our  attention  to  its  par- 
ticular investigation. 

The  causes  of  displacement  are  either  inhe- 
rent in  the  limb,  or  are  foreign  to  it,  and  purely 
accidental.  It  must  be  remembered  that  the 
bones  are  entirely  passive,  so  that  once  placed 
right,  they  would  of  themselves  ever  remain  so ; 
and  at  the  same  time  it  must  not  be  forgotten 
that  the  bones  are  only  the  frame-work  of  the 
body,  and  that  they  are  constantly  acted  upon 
by  the  muscles,  which  must  be  regarded  as  the 
only  powers  inherent  in  the  limb  capable  of 
displacing  the  fragments  of  a fracture. 

Those  who  are  conversant  with  the  nature  of 
fractures  are  aware  that  the  muscles  are  not 
voluntarily  exerted  as  long  as  pain  is  produced 
in  the  injured  part  in  consequence  of  their 
action,  but  they  contract,  independently  of  the 
will  of  the  patient,  by  virtue  of  what  is  called 
their  tonic  power.  The  action  of  this  power, 
though  slight  while  the  fragments  remain  in 
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Accidental 

causes. 


proper  apposition^  is  increased  by  any  thing 
that  irritates  the  muscles  ; and  it  matters  little 
in  this  respect,  whether  the  irritation  is  pro- 
duced by  mechanical  or  other  stimuli.  In  frac- 
tures, the  stimulus  to  increased  contraction  is 
principally  mechanical,  and  is  the  result  of  the 
displacement  of  the  fragments  of  the  fracture. 
One  hour  we  may  see  a patient  lying  calmly 
with  the  fractured  ends  in  proper  apposition, 
without  any  particular  pain  in  the  seat  of  in- 
jury ; and  the  next  we  may  find  him  labouring 
under  considerable  pain  in  the  fractured  part, 
and  great  distortion  of  the  limb.  These  effects 
he  may  tell  you,  perhaps,  came  on  simulta- 
neously, in  consequence  of  some  slight  motion 
of  the  body,  or  spasm  in  the  limb. 

The  accidental  causes  of  displacement  may 
be  the  gravitation  of  the  limb,  which  may  oc- 
casion the  bones  to  fall  into  an  unnatural  posi- 
tion. The  gravity  of  the  body  may  have  the 
same  effect.  Any  accidental  shake  given  to  the 
bed  or  to  the  limb,  or  any  motion  given  to  the 
limb  in  the  act  of  using  the  bed-pan,  or  moving 
the  body  in  order  to  obtain  relief  from  any  un- 
comfortable position,  may  also  produce  distor- 
tion. Any  one  or  more  of  these  causes,  I say, 
may  produce  displacement  of  the  fragments  of 
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a fracture,  and  all  its  attendant  evils,  when  the 
broken  bones  are  not  properly  supported. 

The  direction  of  the  displacement  of  a frac- 
ture greatly  depends  upon  the  direction  which 
the  fracture  takes  through  the  bone.  If  the 
fracture  be  of  that  description  which  I have 
called  complete  fracture  without  laceration,  dis- 
placement may  take  place  in  an  angular  direc- 
tion {Fig.  7,  p.  22)  ; but  as  long  as  the  perios- 
teum continues  but  little  injured,  the  fracture 
cannot  be  much  displaced  in  the  longitudinal  or 
in  the  transverse  direction.  If  the  fracture  be 
transverse,  the  displacement  must  be  very  great 
in  the  transverse  direction,  before  it  ean  take 
place  at  all  in  the  longitudinal  {Fig.S).  It  may 
be  angular  and  transverse  at  the  same  time 
{Fig.  9).  It  may  be  displaced  at  the  same  time 
in  the  transverse,  longitudinal,  and  angular  di- 
rection {Fig.  10). 

Oblique  fractures  are  more  easily  displaced 
than  those  which  are  transverse.  In  these 
fractures  a slight  displacement  of  the  fractured 
ends  in  the  lateral  direetion  allows  of  displace- 
ment in  the  longitudinal ; and  this  will  be  found 
to  be  proportionate  to  the  degree  of  obliquity 
of  the  fracture.  As  long  as  the  periosteum  re- 
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mains  entire  no  displacement  of  consequence  can 
take  place^even  in  this  variety  of  fracture,  except 
in  the  angular  direction  {Fig.  11);  but  when 
there  is  much  laceration  of  the  surrounding 
parts,  displacement  occurs  with  much  more 
facility  than  when  the  fracture  is  transverse. 
The  cause  of  this  is  evident ; when  the  fracture 
is  transverse  the  fractured  ends  butt  together  and 
riding  is  prevented  ; but  when  the  fracture  is 
oblique,  they  are  readily  made  to  overlap.  The 
displacement  may  be  in  these,  as  in  transverse 
fractures,  lateral  and  longitudinal  {Fig.  12),  or 
lateral,  longitudinal,  and  angular  {Fig.  13)  ; but 
an  oblique  fracture  cannot,  like  a transverse, 
be  displaced  laterally,  without  being  displaced 
at  the  same  time  in  the  longitudinal  direction, 
supposing  no  mechanical  force  is  employed 
against  the  action  of  the  muscles. 

From  what  I have  said,  it  will  be  seen  that, 
in  order  to  convey  to  the  mind  a correct  idea 
of  that  injury  which  we  call  fracture,  we  must 
employ  a complex  term,  or  give  a short  descrip- 
tion of  its  nature ; for  the  word  fracture  only  sig- 
nifies, in  surgical  language,  that  a bone  is  bro- 
ken; but  this  is  not  all  that  we  ought  to  under- 
stand. If  I am  called  to  a case  of  fracture  of 
the  thigh,  and  I say,  for  instance,  this  is  a very 
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bad  fracture  of  the  thigh^  the  bones  ride  very 
much  ; no  matter  what  part  of  the  thigh  it 
is  in,  I convey  but  a very  imperfect  notion  of 
the  injury.  Again,  suppose  the  fracture  to  be 
compound,  and  I say  this  is  a compound  frac- 
ture of  the  thigh,  the  bones  protrude  before  or 
behind  as  the  case  may  be,  I by  no  means  give 
a correct  idea  of  its  nature.  The  surgeon  could 
not,  from  this  description,  form  a distinct  notion 
of  the  line  of  treatment,  in  a mechanical  point 
of  view,  that  ought  to  be  pursued  ; it  is  a des- 
cription, therefore,  which  is  inadequate  for  the 
purpose  for  which  it  was  intended,  and  conse- 
quently must  be  improper.  In  order  to  make 
this  matter  clear,  it  is  better  to  connect  the 
degree  of  injury  to  the  bone  and  the  line  of  di- 
vision together,  and  add,  when  necessary,  the 
internal  condition  of  the  soft  parts.  Thus,  if  I 
were  called  to  a case  of  fracture  of  the  thigh, 
and  were  to  find  the  bone  broken  obliquely 
downward  and  inward,  and  riding  mueh,  I 
should  say  this  is  a loose  oblique  fracture  of  the 
thigh  extending  downward  and  inward ; or,  in 
other  words,  this  is  a fracture  of  the  thigh  ex- 
tending obliquely  downward  and  inward,  and 
attended  with  considerable  laceration  of  the  sur- 
rounding parts.  If  I should  find  the  bone  pro- 
truding through  the  skin,  the  fracture  would  be 
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compound,  and  I should  then  say — this  is  a 
compound  fracture  of  the  thigh,  extending  ob- 
liquely downward  and  inward.  Every  body 
would  know  what  I mean  by  the  former  sen- 
tence, and  in  the  latter  there  appears  to  me  to 
be  no  ambiguity  ; for  every  compound  fracture 
is  attended  with  laceration  of  the  surrounding 
parts,  therefore  the  word  laceration  need  not  be 
employed.  The  nature  of  the  injury  may  be 
thus  defined,  and  the  line  of  treatment  to  be 
followed  more  distinctly  pointed  out. 

I wish  the  reader  to  bear  in  mind  the  different 
directions  in  which  a fracture  may  occur,  and 
the  different  kinds  of  displacement  that  have 
been  mentioned,  for  he  will  find  them  of  vast 
importance  in  conducting  these  injuries  to  a 
favourable  issue — I mean  an  issue  that  does  ho- 
nour to  the  profession,  and  gratifies  the  patient 
and  his  friends. 

The  prognosis  of  fractures  varies  according  to 
the  bone  injured,  the  part  broken,  the  direction 
of  the  breach  of  continuity,  and  the  degree  of 
mischief  which  may  complicate  the  case. 

An  incomplete  fracture  would  require  but 
' little  surgical  assistance  during  its  cure.  It  is 
the  most  simple  kind  of  fracture. 


Prognosis. 
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Complete  fractures  which  are  not  attended 
with  internal  laceration  of  the  surrounding  parts, 
are  less  dangerous  than  those  which  are  attended 
with  laceration. 

Fractures  which  occur  in  bones  that  have 
many  strong  museles  inserted  into  them,  are 
more  difficult  to  manage  than  those  in  bones 
which  have  but  few. 

Oblique  fractures  require  more  attention  than 
transverse  ones;  because  an  oblique  surface  does 
not  resist  the  retraction  of  the  lower  portion  of 
the  broken  bone,  and  some  nicety  is  sometimes 
required  in  order  to  keep  the  fractured  surfaces 
closely  applied  to  each  other. 

Fractures  complicated  wdth  a violent  con- 
tusion of  the  soft  parts,  or  with  a wound  ren- 
dering them  compound,  are  much  more  dan- 
gerous than  those  which  are  free  from  such 
accidents. 

Fractures  of  the  leg  are  generally  more  serious 
than  those  of  the  upper  extremity. 

Fractures  extending  into  joints  are  often  more 
troublesome  than  those  which  occur  in  the  mid- 
dle of  a bone. 


A fracture  may  be  rendered  very  dangerous  by 
being  attended  with  a wound  of  a large  artery. 
Such  cases,  if  compound,  often  demand  imme- 
diate amputation.  If  a surgeon  be  required  to 
see  a patient  with  a wound  of  the  posterior  tibial 
artery,  for  instance,  he  will  find  the  safest  prac- 
tice is  to  amputate,  though,  under  favourable 
circumstances,  now  and  then  a patient  may  re- 
cover without  amputation. 

In  a debilitated  old  person,  a fracture  is  less 
likely  to  do  well  than  in  a child  or  a strong 
young  person.  Old  people  sometimes  die  even 
from  the  effects  of  simple  fractures. 
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CHAP.  II. 

t 

The  Effects  of  Fracture  upon  the  sur- 
rounding Parts — Structure  of  Bone — 
Callus — Experiments  and  Observations 

— Composition  of  Callus — Effects  of 

* 

Injury  upon  Callus — Treatment  of  the 
Limb  after  Consolidation  is  completed. 

We  shall  now  turn  our  attention  to  the  inves- 
tigation of  the  effects  of  those  causes  which 
produce  fracture.  This  leads  us,  in  the  first 
place,  to  the  consideration  of  the  injury  which 
may  he  sustained  in  the  soft  parts  contiguous 
to  the  fracture. 


Soft  parts  suf- 
fer first  in  some 
cases. 


I have  said  that  a fracture  may  be  occasioned 
either  by  external  violence  or  the  contraction  of 
the  muscles  of  the  limb.  When  a fracture  is 
the  result  of  external  violence,  the  soft  parts 
are  usually  the  first  that  suffer.  Sometimes, 
however,  the  force  which  occasions  the  fracture 
is  applied  so  remotely  from  the  injured  part, 
that  the  bone  in  the  situation  of  fracture  is  the 
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first  that  feels  the  effects  of  injury.  This  we 
find  to  be  the  case  frequently  in  fractures  of 
the  neck  of*  the  thigh-bone.  It  may,  however, 
occur  in  other  parts  of  the  femur,  as  when  the 
fracture  is  occasioned  by  a fall  on  the  knee. 
This  is  the  case,  also,  when  the  fracture  arises 
from  a violent  contraction  of  the  muscles. 

When  the  force  first  produces  its  influence 
upon  the  soft  parts  at  the  seat  of  fracture  or 
even  at  a distance  from  it,  it  is  followed  by  pain 
in  the  part  at  the  time  of  the  injury,  as  an  al- 
most necessary  consequence  of  the  contusion 
and  laceration  of  the  nerves  which  enter  their 
substance.  Those  vessels  which  are  torn  through 
at  the  time  the  nerves  are  injured,  pour  out  their 
blood  into  the  surrounding  cellular  structure ; 
and  those  vessels  which  are  weakened  by  con- 
tusion, being  no  longer  able  to  propel  the  blood 
forward  as  fast  as  it  is  forced  into  them  by  the 
vis  a ter  go,  become  distended  ; and  from  these 
two  causes  more  or  less  tumefaction  is  speedily 
occasioned. 

The  pain  which  accompanies  increasing  tu- 
mefaction may  be  referred,  not  only  to  the 
immediate  injury  done  to  the  nerves,  but  also, 
even  in  the  most  simple  kinds  of  fracture,  to 
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the  stretching  effect  produced  upon  the  nerves 
which  enter  into  the  coats  of  the  dilating  ves- 
sels, and  to  the  stretching  of  those  nerves 
which  enter  into  the  cellular  and  other  soft 
parts,  which  became  distended  by  the  infiltration 
of  the  extravasated  blood.  The  blood  which  is 
thus  poured  out  from  the  open  mouths  of  torn 
capillaries,  is  sometimes  very  considerable,  oc- 
casionally amounting  to  several  ounces  collected 
in  a part,  undivided  by  the  intervention  of  any 
structure.  Another  source  of  pain  is  the  dis- 
placement of  the  fractured  extremities  and 
their  occasional  motion  amongst  the  contiguous 
textures.  The  effects  of  the  broken  extremi- 
ties in  producing  pain,  when  displaced  and 
made  to  move  amongst  the  parts,  in  a state  of 
inflammation,  may  be  imagined  by  conceiving 
the  effect  which  would  be  created  by  the  teeth 
of  a saw  if  made  to  lacerate  a whitlow. 

Redness  is  another  effect  which  often  comes 
on  soon  after  the  accident.  This  you  are  aware 
arises  prineipally  from  the  presence  of  the  red 
particles  of  the  blood  in  those  vessels,  which,  in 
their  natural  state,  do  not  admit  them,  but  in 
their  dilated  state  allow  them  to  enter  readily. 


In  this  way  we  may  account  for  the  occur- 


/ 


I 


31 

rence  of  the  tumefaction  which  takes  place  so 
speedily  after  the  injury  ; for  the  pain,  which  is 
more  or  less  throbbing  according  to  the  sensi- 
bility of  the  injured  part ; and  for  the  redness, 
which  is  more  or  less  apparent  according  to  the 
degree  of  dilatation  of  the  vessels  of  the  skin. 
These  symptoms,  viz  : tumour,  pain,  redness, 
accompanied  with  increased  heat,  w^hen  col- 
lectively taken,  are  diagnostic  of  active  inflam- 
mation of  the  part  in  which  they  occur. 

You  are  sensible  that  active  inflammation  is 
always  accompanied  with  more  or  less  effusion 
of  the  component  parts  of  the  blood.  Those 
capillaries  which,  in  their  natural  state,  are  so 
small  that  they  allow  an  animal  vapour  only  to 
pass  from  them,  when  slightly  distended,  allow 
of  the  passage  of  serum,  and  when  still  more 
distended  of  fibrin.  The  effusion  of  these  two 
component  parts  of  the  blood  increase  in  pro- 
portion to  the  degree  of  active  inflammation, 
and  their  presence,  in  an  extravasated  state,  keep 
up  the  tumefaction  in  the  part  for  sometime 
after  the  active  inflammation  has  subsided,  and 
many  of  the  contused  and  lacerated  vessels  have 
resumed  their  natural  tone  and  functions.  This 
effusion  might,  therefore,  go  on  so  far  as  to  re- 
tard the  patient’s  recovery  ; and  hence  it  is  our 
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business,  even  on  this  consideration,  to  mode- 
rate and  keep  under  the  inflammation  which 
comes  on  in  the  fractured  part  immediately 
subsequent  to  the  injury. 

Effusion,  in  some  degree,  will  always  take 
place  from  the  inflamed  vessels,  if  the  powers 
of  the  patient  are  strong  enough  to  produce 
re-action,  and  should  be  regarded  as  a part  of 
the  restorative  process  of  Nature,  which  we 
may  moderate  when  necessary,  but  by  no  means 
altogether  prevent.  In  order  to  render  the 
effusion  moderate — for  no  more  should  be  at- 
tempted— it  will  be  expedient  to  prevent  or 
remove  all  those  causes  which  tend  to  irritate  the 
soft  parts  contiguous  to  the  fracture  ; and  to 
employ  such  means  as  tend  to  subdue  existing 
inflammation,  supposing  that  it  runs  too  high. 
With  a view  to  answer  the  first  indication,  it  will 
be  adviseable  to  reduce  the  bones  as  early  as 
possible,  and  fix  them  in  their  natural  situation. 
The  inflammation  which  comes  on,  as  a conse- 
quence of  the  fracture,  may  be  moderated  or 
subdued  by  general  and  local  antiphlogistic 
treatment.  Bleeding,  in  some  few  cases,  ma}^ 
be  required  as  a constitutional  remedy.  An  oc- 
casional dose  of  aperient  medicines  will  be  found 
highly  advantageous  in  most  cases,  and  will 
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often  supersede  the  use  of  the  lancet,  even  in 
those  cases  where  bleeding  is  apparently  neces- 
sary. Leeches  to  the  injured  part,  when  there 
is  much  contusion,  are  highly  beneficial.  Cold 
sedative  lotions,  applied  so  as  to  allow  of  free 
evaporation,  contribute  greatly  to  reduce  the 
inflammatory  action.  Generally  the  best  lotion 
of  this  description  is  goulard- water,  with  a small 
quantity  of  spirit.  We  must  take  care,  how- 
ever, not  to  reduce  the  action  in  the  part  too 
much — always  bearing  in  mind  that  an  action 
higher  than  is  natural  to  the  part,  facilitates 
the  formation  of  callus. 

I cannot  quit  this  part  of  my  subject  without 
making  two  or  three  remarks  upon  the  proper 
period  of  what  is  called  setting  a fracture.  This, 
in  common  language,  signifies  nothing  more 
than  placing  the  bones  right,  and  keeping  them 
in  that  situation.  This  part  of  the  treatment 
is  performed  at  different  periods  by  different 
surgeons.  Some  suffer  a limb  to  lie  on  a pillow 
for  many  days,  allowing  the  broken  ends  of  the 
bone  to  pass  each  other,  if  the  fracture  is  ob- 
lique, without  making  any  attempt  to  prevent 
it,  under  the  idea  that  any  opposition  made  to 
the  contraction  of  the  muscles  only  acts  as  a 
stimulus  to  more  powerful  contraction  : as  an  old 
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hospital  surgeon  once  observed  to  me,  The 
more  you  extend  the  limb  the  greater  will  be 
the  deformity  arising  from  contraction.”  I had 
an  opportunity  more  than  once  of  showing  this 
gentleman  the  fallacy  of  his  argument,  and  I 
believe  convinced  him,  though  apparently  much 
against  his  will.  These  gentlemen  seem  to 
dread  the  effects  which  might  be  produced  by 
placing  any  thing  upon  the  limb,  with  a view 
to  keep  the  fractured  extremities  in  their  proper 
situation,  while  there  is  any  active  inflammation 
in  the  part.  They  fancy  that  mechanical  means 
augment  the  action  of  the  muscles,  and  increase 
the  inflammation.  These  two  arguments  are 
the  principal  advanced  in  favour  of  the  practice 
which  they  pursue.  They  are,  indeed,  argu- 
ments which,  in  a great  measure,  apply  to  the 
means  commonly  resorted  tp ; but  I believe  1 
shall  hereafter  be  able  to  show  that  these  means 
are  inadequate,  and  that  this  practice  is  de- 
cidedly improper. 

The  impropriety  of  this  plan  will  be  appa- 
rent, when  it  is  considered  that  the  muscles,  if 
allowed  to  contract  in  a state  of  inflammation, 
acquire  a fixed  contraction,  which,  in  a few  days 
after  the  accident,  becomes  so  firm  as  to  afford 
“great  resistance  to  the  process  of  reduction  ; 
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this,  it  might  be  said,  is  of  no  consequence  in 
the  opinion  of  those  surgeons,  who  allow  the 
bones  to  ride  as  much  as  they  will — say  three 
or  four  inches,  and  then  suffer  them  to  unite 
in  that  situation.  But  even  in  this  view  of  the 
subject,  which  is  by  no  means  pleasant  to  con- 
template, when  we  consider  the  effects  which 
the  broken  extremities  of  the  bone,  pricking 
and  lacerating  the  soft  parts,  with  which  they 
come  in  contact,  must  have  in  keeping  up 
and  increasing  active  inflammation,  the  conse- 
quences of  which,  as  far  as  is  necessary  for  our 
present  purpose,  I have  already  detailed,  we 
see  that  to  suffer  the  fractured  limb  to  lie  un- 
protected from  the  action  of  its  own  powers  as 
well  as  from  those  which  may  be  accidentally 
applied,  and  which  have  a tendency  to  disturb 
the  natural  position  of  the  fractured  ends,  is 
a matter  of  no  trifling  importance  to  the  pa- 
tient. Nature,  as  I have  said,  sets  up  an  ac-  Adhesion  of 

. . ..  ..  Til  1 the  soft  parts. 

tion  m the  part  immediately  subsequent  to 
the  accident,  which,  if  kept  within  due  bounds, 
is  salutary.  The  effusion  which  takes  place 
under  this  action  produces  adhesion  of  all  the 
parts  surrounding  the  fracture,  and  tends  to 
fix  them.  This  consolidation,  or  more  pro- 
perly agglutination  of  the  soft  parts,  in  m}^ 
opinion,  must  be  regarded  as  one  of  the  first 
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steps  of  the  reparative  process.  When  this  has 
taken  place,  say  at  the  lapse  of  eight  or  ten 
days,  can  the  fracture,  if  oblique  and  riding,  or 
can  it,  if  at  all  displaced,  be  reduced  as  easily 
as  at  first  ? Certainly  not : when  the  fractured 
ends  are  much  displaced,  they  cannot  be  brought 
into  proper  apposition  at  all,  without  tearing 
through  the  salutary  adhesions.  Surely  then, 
the  time  when  a fracture  should  be  set  is  a 
matter  which  demands  our  serious  considera- 
tion. If  the  limb  is  suffered  to  lie  till  the  active 
inflammation  has  subsided  before  the  displaced 
bones  are  properly  reduced,  the  surgeon  must 
frequently  use  great  violence  to  bring  the  frac- 
tured ends  into  their  natural  situation  ; and  this 
will  sometimes  be  exerted  without  success.  He 
must  stretch  the  contracted  muscles ; he  must 
tear  through  the  ligamentous  adhesions  which 
Nature  had  made  to  fix  the  surrounding  parts  ; 
and,  consequently,  must  destroy  the  first  step 
of  the  reparative  process  ; oblige  Nature  to  do 
over  again,  imperfectly  indeed,  what  she  had 
already  properly  accomplished  ; and,  at  the  same 
time,  give  the  patient  great  and  unnecessary 
pain.  So  great  is  the  pain  sometimes  produced 
at  this  period  in  the  reduction  of  a fracture,  that 
if  it  should  afterwards  get  deranged,  many  pa- 
tients would  rather  put  up  with  any  degree  of 
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deformity,  than  suifer  again  the  torture  which 
they  had  previously  experienced. 

I do  not  wish  to  be  understood  as  recom- 
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mending  the  surgeon  to  reduce  the  fractured 
ends  immediately,  and  adjust  them  properly  at 
once,  in  every  condition  of  the  neighbouring 
tissues  which  he  may  be  called  upon  to  witness, 
but  simply  if  he  be  called  to  the  case  before  ac- 
tive inflammation  has  commenced,  he  should 
reduce  the  fracture  with  as  little  delay  as  pos- 
sible. If  he  should  find  the  parts  much  in- 
flamed, and  tumefied,  he  should  nevertheless 
commence  immediately,  and  proceed  to  effect 
his  purpose  by  degrees,  in  proportion  as  their 
condition  will  allow ; which  he  will  be  able  to 
accomplish  without  violence,  under  the  influ- 
ence of  means  hereafter  to  be  described,  in  all 
cases  where  their  application  is  admissible,  as 
is  always  the  case  in  the  lower  extremities  du- 
ring the  continuance  of  the  high  active  in- 
flammation in  the  contiguous  textures.  The 
practice  here  recommended  is  of  so  much  im- 
portance, that  in  my  humble  opinion  it  cannot 
be  too  strongly  insisted  on.  But  more  of  this 
hereafter. 
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under  favourable  circumstances,  the  limb  fre- 
quently assumes  a mottled  appearance,  particu- 
larly in  persons  of  thin  skin,  and  lax  fibre. 
This  in  itself  is  hardly  worthy  of  our  notice;" 
but,  as  patients  are  apt  to  feel  alarmed  when  it 
occurs,  I shall  take  this  opportunity  of  men- 
tioning its  causes. 

The  blood  poured  out  from  the  lacerated 
vessels  usually  insinuates  itself,  while  it  remains 
in  a fluid  state,  amongst  the  cellular  substance 
for  a considerable  distance  from  the  fracture. 
That  portion  of  it  which  is  extravasated  in 
the  cellular  substance  immediately  beneath  the 
cuticle,  creeps  along  in  every  direction,  over 
a large  portion  of  the  limb  ; principally  gravi- 
tating towards  the  most  dependant  part.  This 
blood  soon  acquires  the  characters  of  venous 
blood,  becomes  of  a dark  modena  colour,  and 
coagulates.  While  it  is  assuming  this  colour 
and  consistence  in  some  parts,  in  others.  Nature 
is  effecting  its  removal.  Serum  and  fibrin  is 
poured  out  and  mixed  with  the  clotted  blood 
in  different  proportions,  in  different  parts.  Here 
we  see  that  the  blood  exists  in  its  solid  form  in 
one  part,  its  red  particles  are  partially  absorbed 
in  another,  and  in  a third  it  is  mixed  with 
serum  and  fibrin  ; producing,  at  the  same  time. 
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in  dijfferent  parts,  a dark  brown,  a dark  yellow, 
and  a brightish  yellow  : and  these  different  co- 
lours being  gradually  lost  in  one  another,  like  the 
colours  of  the  rainbow,  give  rise  to  the  varie- 
gated appearance  of  which  we  are  now  speaking, 
and  which  is  more  particularly  evident  in  per- 
sons whose  cuticle  is  thin  and  delicate.  Our 
knowledge  of  the  causes  of  these  appearances 
enable  us  to  assure  our  patients  that  they  do 
not  of  themselves  indicate  the  occurrence  of 
any  untoward  symptoms,  but  rather  of  returning 
vigour  in  the  vessels  of  the  limb. 

Having  made  these  few  general  remarks,  on 
the  effects  of  injury  accompanied  with  fracture, 
we  will  proceed  to  a more  particular  investiga- 
tion of  those  changes  which  take  place  in  the 
reparative  process.  In  order  to  give  as  com- 
plete an  idea  of  this  as  the  present  state  of  our 
knowledge  will  allow,  I shall  first  mention  the 
growth  and  structure  of  the  cylindrical  bones,  as 
far  as  they  have  been  ascertained  by  observation 
and  experiment.  In  doing  this,  I need  not  enter 
into  a minute  detail.  My  professional  readers 
are  aware  that  bone  is  composed  of  earthy 
and  animal  matter  ; that  the  long  bones  are 
lined  with  the  medullary  membrane,  and  covered 
with  what  is  called  periosteum.  All  that  I wish 
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to  state  upon  this  subject,  is  the  mode  of  for- 
mation in  the  long  bones;  the  arrangement  of 
the  fibres  ; and  the  different  states  in  which 
they  are  found  at  different  periods  of  growth ; 
which  I shall  do  upon  the  authority  of  Mr. 
Howship. 

At  an  early  period  of  gestation,  a hollow  cy- 
linder of  bony  matter,  arranged  in  tubular  plates, 
is  laid  down  from  the  periosteum  in  the  centre 
of  the  bone,  antecedent  to  the  formation  of  car- 
tilage. Within  this  cylinder  and  at  its  ends,  at 
the  time  that  it  is  first  formed,  is  placed  a gela- 
tinous matter. 

At  a certain  stage  of  the  process,  the  mode  of 
operating  is  changed,  in  order  that  it  may  pro- 
ceed more  expeditiously.  Cartilage  is  now 
formed  in  the  gelatinous  matter.  This,  by  the 
nature  of  its  organization,  having  a specific 
provision  of  cavities  and  canals,  which  are  lined 
with  vascular  membrane,  is  well  adapted  to  allow 
of  the  rapid  growth  of  bone ; while,  at  the  same 
time,  in  the  opinion  of  Mr.  Howship,  it  serves 
to  determine  the  future  figure  of  the  bone,  by  es- 
tablishing and  conducting  the  ossification  within 
its  own  substance. 
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The  ossific  matter  in  the  cylindrical  bones  is 
deposited^  primarily,  in  the  form  of  fine  thin  plates, 
tubular  plates.  At  the  points  where  ossifi- 
cation is  proceeding,  the  surface  is  arranged 
in  tubular  plates,  with  tubes  of  two  different  Tubes  of  two 

A ^ sizes. 

sizes,  constituting  a larger  and  a smaller  series. 

This  arranp^ement,  however,  is  by  no  means  Large  tubes  not 

® ^ ^ , necessary. 

essential  to  the  increase  of  a bone,  because  in 
many  of  the  earlier  stages  of  ossification,  and 
also  where  the  growth  is  very  slow,  the  larger 
series  is  found  to  be  entirely  wanting.  The 
only  apparent  use  of  the  larger  series  of  tubes, 
is  that  of  augmenting  the  quantity  of  blood 
circulating  through  the  ossifying  structure,  so  as 
to  increase  the  rapidity  of  growth  : for  they  are 
abundant  in  animals  of  quick  growth  ; less  nu- 
merous in  those  that  reach  maturity  slowly  ; 
and,  in  the  same  animal,  they  are  employed  by 
Nature,  or  laid  aside  in  conformity  with  quick 
or  slow  development  of  structure,  which  from 
experience,  we  know  actually  takes  place  at 
the  period  when  the  examination  is  made. 

The  ultimate  texture  of  bone  is  not  lami-  ultimate  tex- 

' ^ ture. 

nated,  but  reticulated  ; the  phosphate  of  lime 
being  deposited,  as  an  interstitial  substance, 
external  to  and  around  the  smaller  series  of 
tubes  ; for  although,  from  the  greater  compact- 
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ness  necessary  to  the  bones  of  quadrupeds,  the 
ultimate  structure  is  not  in  them  so  readily 
demonstrated  ; yet  in  the  more  delieately  con- 
structed bones  of  birds^  it  is  said  to  be  suffi- 
ciently obvious,  and  may  at  any  time  be  easily 
traced. 

The  plates  of  the  cancelli  consist  of  tubes  of 
ossific  matter  which,  in  the  young  animal,  are 
very  evident,  but  as  the  animal  gets  older,  the 
interstitial  or  bony  matter  increases  in  quantity, 
and  the  tubes  beeome  gradually  smaller,  and 
the  bone  more  compact ; till  at  last,  at  the 
adult  age,  these  tubes  are  searcely  pereeptible. 

Here  we  see  that  young  animals  have  a 
greater  quantity  of  animal  matter  in  their 
bones  than  old  ones,  consequently,  their  bones 
have  a greater  degree  of  elasticity,  and  are  not 
so  liable  to  be  broken.  We  perceive  too  that 
the  growth  of  a bone,  is  more  or  less  rapid  in 
proportion  to  the  quantity  of  blood  circulating 
through  it ; hence,  we  may  infer,  in  conformity 
with  what  we  observe  in  the  growth  of  other 
structures,  which  have  a vigorous  circulation, 
that  the  reparative  process  will  go  on  more  or 
less  rapidly  aceording  to  the  age  and  health  of 
the  animal.  This  we  find  to  be  actually  the 
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case.  The  bones  of  children  unite  much  more 
rapidly  than  those  of  adults^  and  those  of  adults 
more  speedily  than  the  bones  of  old  people. 

Callus,  to  which  I have  now  to  direet  your  Caiius, 
attention,  is  a bony  deposit  formed,  during  the 
reparative  proeess,  for  the  purpose  of  consoli- 
dating the  broken  extremities  of  the  bone. 

It  appears  that  the  older  surgeons  believed  SdS^Turgeons 
callus  to  be  a mere  inorganic  concrete,  a fluid 
poured  out  from  the  extremities  of  the  ruptured 
vessels  which  was  soon  hardened  into  bone  ; 
but  it  set  or  hardened,  in  their  opinion,  like 
stucco  or  plaster  of  Paris  ; and,  if  not  diseom- 
posed  during  the  process,  hardened  into  the 
consistence  of  bone.  They  described  it  always 
as  an  exudation  of  the  bony  juice,  which  after 
a time  becomes  a concrete.  They  supposed  it 
to  be  a peculiar  juice  circulating  in  the  bones 
ready  to  be  poured  out,  in  order  to  re-unite 
them  when  fraetured.  They  believed  that  it 
might  be  moulded  by  compression  and  bandage 
during  the  period  of  its  formation. 

The  Arabians  attended  in  a particular  man-  Arabians  at- 
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ner  to  the  form  of  the  callus.  Its  exuberance  fo™  of  the 

callus. 

was  supposed  to  be  a sure  consequence  of  slack 
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bandaging.  The  deformity,  if  any  occurred, 
was  attributed  to  this  cause,  and  was  considered 
a disgrace  to  the  surgeon.  They  took  upon 
themselves  the  whole  management  of  the  cal- 
lus, and  such  was  the  firmness  with  which  the 
Arabian  surgeons  applied  their  bandages,  as 
they  conceived,  to  mould  the  callus,  that  not 
only  while  the  callus  was  growing  did  they 
draw  their  bandages  within  a very  little  of  pro- 
ducing gangrene,  but  they  continued  them 
afterwards  to  prevent  the  prominence  of  the 
callus,  till,  by  their  tightness,  the  limb  was 
much  wasted.  When  a limb  is  much  wasted 
by  tight  bandaging,  it  is  a considerable  time 
before  it  recovers  itself ; and  the  Arabians  found 
it  expedient  to  assist  Nature  to  restore  its  na- 
tural plumpness.  Hence  they  directed  that 
plasters  of  pitch  should  be  applied  upon  the 
limb  to  draw  the  juices  that  way.  Pleasant 
tales  and  luxurious  living  were  also  prescribed 
as  highly  advantageous. 

Particular  days  Under  the  idea  that  callus  is  a iuice,  which 

appointed  for  ^ ^ ^ ... 

taking  off  the  infallibly  concretes  in  a certain  period  of  time, 
they  appointed  particular  days  for  undoing  the 
bandages,  and  examining  the  limb  ; and,  if  on 
those  occasions,  they  found  the  callus  exuberant, 
producing  a deformed  appearance,  they  endea- 
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voured  to  soften  it  by  friction  and  oil,  con- 
ceiving that  they  should  be  able  to  render  it 
flexible  and  correct  its  exuberance  and  knobby 
deformities  by  the  assistance  of  compresses, 
pillows,  and  bandages : for  want  of  a proper 
knowledge  of  natural  and  morbid  phenomena, 
as  they  are  observed  in  the  animal  body  during 
life,  their  notions  were  purely  mechanical. 

But  modern  discoveries  have  enabled  surgeons 
to  form  a more  complete  idea  of  the  nature  and 
formation  of  callus.  We  know  that  the  bone 
is  a well  organized  part  of  the  body,  possessing 
nerves,  arteries,  veins,  and  absorbents.  We 
know  that  it  is  originally  a secretion  derived 
from  the  blood,  and  that  it  is  deposited  by 
arteries,  or  by  a peculiar  apparatus  formed  of 
arteries  ; and  that  callus  is  nothing  more  than 
a regeneration  of  bone,  made  and  deposited  by 
the  arteries,  or  an  apparatus  formed  of  arteries, 
in  the  same  way  as  that  which  forms  the  origi- 
nal bone. 

It  is  of  practical  importance  to  make  our- 
selves acquainted  with  the  formation  of  callus ; 
but  in  our  attempts  to  do  this  we  must  discard 
all  wild  hypotheses.  The  knowledge  of  this 
process  is  not  to  be  acquired  by  reasoning  only  ; 
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we  must  have  in  addition  for  this  purpose,  close 
observation  and  experiments.  I shall,  there- 
fore, proceed  to  speak  concisely  of  the  various 
steps  of  the  process,  as  far  as  1 have  in  this 
way  been  able  to  discover  them,  from  the  ex- 
periments and  observations  made  by  myself  and 
others. 

I have  stated  above  the  effects  of  simple  frac- 
ture upon  the  soft  parts ; that  it  bruises  and 
lacerates  the  vessels,  and  gives  rise  to  effusion 
of  blood  ; that  these  effects  are  followed  by  in- 
flammation, which  produces  an  effusion  of  se- 
rum and  fibrin,  which,  with  the  eftused  blood 
and  enlarged  vessels,  give  rise  to  swelling  over 
a considerable  part  of  the  limb,  commonly  ac- 
companied with  a particular  tumour  surround- 
ing the  fracture.  This  tumour  soon  becomes 
hardened  and  firm,  and  feels  as  if  there  were 
formed  round  the  bone  a gland-like-mass,  for  the 
purpose  of  generating  callus. 

When  we  cut  into  the  leg  of  an  animal  a few 
days  after  the  bones  have  been  fractured,  and 
examine  this  tumour,  we  find  the  muscles,  the 
cellular  substance,  and  the  periosteum  thick- 
ened and  firmly  adhering  to  each  other,  and 
presenting  to  the  eye  but  little  of  the  natural 
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appearance' or  structure.  This,  whieb  might  be 
called  the  provisional  tumour,  and  which,  at  a 
certain  stage  of  the  process  of  union,  we  usually 
observe  surrounding  a fracture,  might  be  said 
to  consist  of  the  neighbouring  soft  parts  which 
encircle  the  fractured  ends,  altered  in  appear- 
ance, elfused  blood,  enlarged  capilliaries,  serum 
and  fibrin.  In  this  mass  a vigorous  circulation 
is  carried  on  for  the  purpose  of  generating  bone, 
the  vascularity  appearing  to  be  the  greatest  in 
the  thickened  periosteum.  After  a time  the 
high  action  subsides,  and  the  swelling  and 
thickening  ultimately  disappear. 

But  let  us  trace  more  particularly  the  pro- 
cess of  union  in  simple  fractures,  from  its  com- 
mencement to  its  completion. 

We  have  observed  that  the  first  effect  of  frac- 
ture is  laceration  of  vessels,  and  consequent  ex- 
travasation of  blood  into  the  surrounding  soft 
parts.  The  quantity  of  blood  poured  out  varies 
according  to  the  degree  of  contusion  or  com-- 
plication.  Great  part  of  this  blood  is  diffused 
through  the  cellular  tissue  of  the  periosteum, 
increasing  its  thickness  after  the  manner  of 
ecchymosis  in  common  cellular  membrane.  A 
similar  effusion  takes  place  from  the  vessels 
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within  the  medullary  cavity,  and  a coagulum  is 
deposited  in  each  of  its  openings.  There  is 
also  more  or  less  blood  extravasated  between 
the  fractured  parts  of  the  bone.  But,  although 
the  smaller  coagula  in  the  openings  of  the  me- 
dullary cavity,  and  the  larger  quantity  of  blood 
between  the  ends  of  the  bone  were  probably  at 
first  continuous,  they  are  said  to  be  readily 
distinguished  in  examinations  which  are  made 
soon  after  the  injury  : the  former  being  more 
tenacious  and  elastic,  the  latter  retaining  the 
properties  of  common  coagula. 

It  may  be  observed  that  the  blood  soon  coa- 
gulates, and  subsequently  most  of  the  colouring 
matter  disappears  ; and,  it  is  probable,  that  the 
greater  freedom  of  circulation  which  is  observed, 
is  the  means  of  effecting  these  changes  earlier 
and  more  completely  in  the  blood  deposited  in 
the  cellular  tissue  of  the  periosteum  than  else- 
where ; although  these  circumstances  do  not 
materially  influence  the  subsequent  establish- 

V 

ment  of  ossification. 

As  early  as  twelve  hours  after  the  injury,  the 
periosteum  is  more  or  less  loosened  in  the  neigh- 
bourhood of  the  fractured  ends,  and  is  gorged 
with  effused  blood  ; an  appearance  which  is  also 
observed  in  the  other  neighbouring  tissues. 
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Twenty-fours  hours  after  the  fracture  the  peri- 
osteum is  found  loosened  to  a considerable  ex- 
tent, is  finely  injected  with  blood,  and  apparently 
thicker  than  natural.  The  periosteum  at  this 
time  lies  in  contact  with  the  bone,  but  has  very 
little  vascular  connexion  with  it.  A serous  fluid 
is  sometimes  found  between  the  periosteum  and 
the  bone,  and  separating  them  from  each  other, 
to  the  extent  of  an  inch  or  more  from  the  frac- 
tured ends ; the  surface  of  the  periosteum,  which 
is  separated  from  the  bone,  appearing  smooth 
and  shining.  Where  the  periosteum  is  not  torn 
by  the  separation  of  the  fractured  ends,  or  in 
other  words,  in  complete  fractures  without  lace- 
ration, it  becomes  detached  from  the  surfaces 
of  the  bone  in  the  same  manner,  though  per- 
haps not  to  the  same  extent,  as  in  loose  frac- 
tures. 

At  the  end  of  forty-eight  hours  after  the  in- 
jury, the  difierences  observed  in  the  condition 
of  the  soft  parts  from  those  which  were  noticed 
twenty-four  hours  after  the  bone  was  broken, 
were  not  great.  The  clots  in  the  fractured  ends 
adhered  very  firmly  to  the  bone  at  this  time,  and 
did  not  yield  to  brushing  with  a camel’s-hair 
pencil  applied  under  water.  The  centre  of  the 
clots  was  of  a dark  red  colour. 
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Third  day. 


Fourth  day. 


On  the  third  day  Mr.  Howship  observes  that 
the  vessels  visible  in  the  contiguous  parts  are 
very  numerous,  scattered  over  the  fine  trans- 
parent laminae  which  cover  the  coagula,  and  se- 
parate them  from  each  other.  This  is  especially 
the  case  near  the  seat  of  injury.  The  coagula 
have  not  as  yet  lost  any  of  the  red  colour.  The 
periosteum  in  the  neighbourhood  of  the  frac- 
ture is  sometimes  so  completely  changed  with 
effused  blood,  that  the  altered  state  of  the  mem- 
brane and  the  close  adhesion  to  the  bone  of  that 
which  was  evidently  coagulum  only,  rendered 
it  at  some  points  extremely  difficult  to  say 
which  was  and  which  was  not  periosteum. 

On  the  fourth  day  a considerable  degree  of 
consolidation  of  the  soft  parts  surrounding  the 
fracture  had  taken  place.  At  this  time  the 
periosteum  is  occasionally  more  adhering  to 
the  surface  of  the  bone,  though  as  yet  the  con- 
nexion amounts  only  to  a few  small  thin  trans- 
parent membranes,  each  about  a line  in  width  ; 
the  periosteum  being  still  separated  from  the 
bone  to  a great  extent  by  the  presence  of  serum. 
The  clot  in  the  calibre  of  the  fractured  end  was 
now  partly  organized  ; and,  unless  I am  much 
deceived,  the  vessels  running  into  ils  circum- 
ference were  large  enough  to  receive  injection. 


The  centre  of  the  clot  appeared  of  a dark  colour, 
while  the  circumference  had  the  colour  of  ver- 
milion. 

On  the  fifth  day  the  provisional  tumour  when 
cut  into  had  more  of  a semi-cartilaginous  ap- 
pearance, The  periosteum  had  now  become 
more  adherent  to  the  bone,  but  readily  pealed 
off  when  gently  raised  with  the  forceps.  There 
was  but  little  moisture  observed  between  the 
bone  and  periosteum  at  any  part.  A layer  of 
soft  parts  was  found  closely  adhering  to  the 
clot  in  one  of  the  fractured  ends.  On  examin- 
ing the  clots  in  the  ends  of  the  bone,  one  of 
them  appeared  to  contain  a great  deal  of  ver- 
milion; the  dark  colour  common  to  the  injected 
clot  had  now  disappeared.  The  surface  of  the 
periosteum  nearest  to  the  bone,  when  pealed  off, 
was  shining  and  very  vascular. 

On  the  sixth  day  the  provisional  tumour  is  sixth  day. 
composed  of  a dense  mass  ; the  periosteum  and 
other  soft  parts  have  now  become  so  blended 
together,  as  to  render  it  very  difficult  to  distin- 
guish them  from  one  another — ossification  had 
now  commenced.  Parts  of  the  mass  appeared 
cartilaginous,  having  specks  of  bony  matter 
interspersed,  but  especially  on  the  surfaces  of 
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any  small  cavities  that  were  observed.  The 
new  bone  deposited  on  the  surface  of  the  old 
has  the  appearance  of  numerous  lines  of  a 
rough  white  substance  laid  down  at  intervals^ 
and  readily  distinguished  from  the  surface  of 
the  original  bone^  whieh  is  smooth  and  of  a 
brownish  colour.  Osseous  matter  is  found 
secreted  also  at  this  time  round  the  margin  and 
within  the  medullary  cavity  of  the  bone : the 
fraetured  part  has  at  this  time  acquired  a good 
deal  of  firmness.  Mr.  Howship  states  that^  in 
an  experiment  which  he  made,  he  found  the  vas- 
cularity of  the  membrane  covering  the  coagula 
very  great  on  the  sixth  day,  and  espeeially  over 
the  large  coagula  situated  between  the  broken 
ends  of  the  bone.  At  certain  parts,  the  bright 
masses  of  injected  vessels  had  the  appearance 
of  pure  vermilion  extravasated ; but,  on  ex- 
amining them  with  a microscope,  the  arteries, 
although  innumerable,  were  found  every  where 
distinct.  The  small  coagula,  within  the  open- 
ings of  the  fraetured  ends  of  the  bone,  were 
surrounded,  towards  the  inside,  by  an  incon- 
ceivable number  of  vessels.  Mr.  H.  observes, 
however,  that  he  could  not  distinctly  say  that 
any  of  the  injected  arteries  had  passed  into  the 
coagula  in  this  instance. 
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On  the  seventh  day  ossification  had  still  fur-  seventh  day. 
ther  advanced.  The  periosteum  adheres  closely 
to  the  bone  at  this  time  for  the  most  part,  but 
there  is  sometimes  a little  serum  discovered  in 
different  situations  between  the  bone  and  the 
membrane. 

On  the  eighth  day  there  was  but  little  differ-  Eighth  day. 
ence  observable,  except  a greater  degree  of  ad- 
vancement in  the  process  of  ossification.  In  one 
examination,  made  eight  days  after  the  injury,  I 
found  three  fractures.  A comminuted  fracture 
at  one  part ; an  oblique  fracture  without  com- 
minution at  another ; and,  between  these  two,  an 
incomplete  fracture  passing  through  about  two 
thirds  of  the  diameter  of  the  bone.  The  frac- 
tured surfaces  in  the  oblique  fracture  were  held 
together  by  the  fibula,  and  were  surrounded 
with  callus  firmly  adhering  to  the  bone. 

On  the  ninth  day  there  is  more  bony  matter  Ninth  day. 
observed  throughout  the  mass  ; about  this  time 
the  periosteum  has  much  of  the  appearance 
and  character  of  cartilage,  and  Mr.  Howship 
thinks  it  might  be  said  to  have  assumed  all  the 
properties  of  true  cartilage.  In  one  exami- 
nation which  I made  on  this  day,  there  was 
found  a semi-cartilaginous  substance  between 
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the  surfacies  of  the  bone  which  came  nearest 
together.  Though  this  deposition  allowed  of 
considerable  freedom  of  motion^  in  consequence 
of  its  elasticity,  it  held  the  surfaces  strongly, 
and  formed  a bond  of  connexion  between  them  ; 
having  within  its  substance  a considerable 
quantity  of  bony  matter,  which  firmly  adhered 
to  one  portion  of  bone,  and  was  extending 
towards  the  other,  so  as  to  form  a continuous 
bar  of  callus.  There  was,  in  this  instance 
also,  bony  matter  laid  down  so  as  to  cover  the 
circumference  of  both  the  fractured  ends. 

From  the  eighth  to  the  tenth  day  might  be 
observed  a ring  of  new  bone,  shooting  from  the 
calibre  of  the  old  bone,  in  a situation  corres- 
ponding to  the  circumference  of  the  clot  depo- 
sited in  the  fractured  end — at  this  time  the 
clot  admits  of  being  beautifully  injected. 

Eleventh  day.  Dh  the  eleventh  day  the  process  of  ossifi- 
cation has  still  farther  advanced.  Bony  matter 
may  now,  in  some  instances,  be  observed  in  tho 
centre  of  the  clot,  as  well  as  in  the  calibre  of 
the  old  bone  corresponding  to  its  circumference. 
On  making  a longitudinal  section,  I cut  into 
the  cavity  of  the  sac  formed  by  the  provisional 
tumour,  which  contained  'some  bloody  serum, 
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and  in  which  the  fractured  end  of  the  upper 
portion  of  the  bone  moved  freely.  The  sur- 
rounding textures  had  become  dense,  and  were 
for  the  most  part  of  a semi-cartilaginous  struc- 
ture ; a considerable  quantity  of  provisional 
.callus  existed  between  the  two  portions  of  bone, 
sufficient  to  separate  them  about  half  an  inch 
from  one  another.  The  periosteum  covering  the 
upper  piece,  adhered  very  closely,  and  contained 
bone  apparently  to  within  about  a quarter  of 
an  inch  of  the  fractured  end,  which  was  filled 
up  and  rounded  off  by  a dense  bony  mass 
covered  by  a thin  highly  vascular  membrane. 
This  thin  membrane  did  not  adhere  to  the  sac 
in  which  the  end  of  the  bone  moved  at  any 
part.  The  bony  matter  forming  the  plug,  ap- 
peared to  be  the  result  of  the  ossific  action  in 
the  clot  itself.  From  the  appearance  of  the 
callus  in  the  fractured  end,  in  this  instance,  I 
should  infer,  that  the  process  of  Nature  in  the 
progress  of  ossification,  is  to  lay  down  a bony 
ring  upon  the  wall  of  the  calibre  of  the  bone, 
and  to  form  a centre  of  ossification  in  the  clot. 
The  work  then  advances  from  the  old  bone 
towards  the  centre  of  the  clot,  and  from  the 
centre  of  the  clot  towards  the  old  bone,  till  the 
two  portions  of  callus  are  brought  into  contact. 
They  then,  as  appears  from  other  experiments, 
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coalesce,  and  form  a firm  bony  mass,  completely 
filling  up  the  mouth  of  the  calibre  of  the  bone. 
I found  imbedded  in,  and  firmly  united  to  the 
provisional  tumour  whieh  had  formed  in  this 
case,  a splinter  of  the  original  bone  nearly  of  the 
diameter  of  the  tibia,  and  about  three  fourths 
of  an  inch  in  length. 

I 

Thirteenth  day.  On  the  thirteenth  day  I found  the  periosteum 
had  become  adherent  to  within  a line  of  the 
fractured  end,  and  bony  matter  was  deposited 
in  it.  In  this  experiment,  I observed  one  of 
the  fractured  ends  had  worked  its  way  through 
the  integuments,  and  was  surrounded  with  some 
cheesy  matter  for  about  a quarter  of  an  inch 
within  the  skin.  The  periosteum,  in  this  piece 
also,  was  full  of  bony  matter,  adhering  so 
strongly  to  the  surface  of  the  old  bone,  as  not 
to  be  easily  detached  by  the  knife.  The  frac- 
tured ends  were  separated  from  one  another 
about  a quarter  of  an  inch.  All  those  portions 
within  the  skin  were  surrounded  by  new  bone  ; 
but  the  greatest  quantity  of  bony  matter  was 
laid  down  between  them,  covering  most  exten- 
sively those  surfaces  which  were  most  nearly 
approximated.  The  provisional  tumour  was 
made  up  of  a semi-cartilaginous  mass,  con- 
taining bone,  which  was  more  abundant  in 
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those  parts  which  formed  the  extremities  of  the 
tumour,  where  it  approached  nearest  to  the 
original  bone. 

On  the  sixteenth  day  the  provisional  tumour  sixteenth  day. 
was  much  less  than  appeared  when  the  injured 
parts  were  examined  at  an  earlier  date.  The 
muscles  running  over  the  fracture,  were  now 
easily  separated  from  the  tumour,  and  were  be- 
ginning to  assume  their  natural  appearance. 

The  fractured  ends  rode  over  each  other,  and 
were  united  by  callus,  containing  a large  quan- 
tity of  bone.  The  mass  was  covered  by  a 
dense  membrane,  thicker  than  the  original  pe- 
riosteum, and  closely  adhering  to  the  callus. 

The  fractured  ends  had  become  filled  with 
callus  of  a much  firmer  texture  than  that  which 
was  observed  at  any  other  part.  That  portion 
which  was  formed  in  the  centre  of  the  clot, 
and  that  which  was  laid  down  upon  the  calibre 
of  the  original  bone,  had  now  coalesced  and 
formed  a continuous  mass,  in  which  there  was 
no  apparent  line  of  separation. 

On  the  eighteenth  day  the  muscles  moved  Eighteenth  day. 
freely  upon  the  hard  mass  surrounding  the  frac- 
tured ends,  and  had  nearly  acquired  their  natu- 
ral appearance.  The  membrane  covering  the 
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Twentieth  day. 


callus  was  perhaps  thinner  than  it  was  found  to 
be  on  the  sixteenth  day.  The  fractured  ends 
were  united  with  a great  degree  of  firmness. 
They  overlapped  considerably,  and  the  grooves 
formed  by  bringing  the  two  cylinders  together 
were  filled  up  with  much  gibbosity.  But  little 
bony  matter  was  deposited  on  the  surfaces  the 
furthest  separated  from  each  other.  The  frac- 
tured ends  were  rounded  principally  by  the 
new  deposite,  and  covered  up,  so  that  the  irre- 
gular surface  of  the  fractured  edges  no  longer 
appeared.  Upon  making  a section  in  a longi- 
tudinal direction,  it  was  found  that  the  same 
general  law  which  was  observed  in  the  former 
experiments,  also  regulated  the  union  in  this 
instance ; the  bony  matter  having  been  depo- 
sited in  a direction  principally  from  the  circum- 
ference towards  the  centre  of  the  mass  : the 
centre  being  that  which  commonly  requires 
the  longest  period  to  become  firm  and  compact, 
or  in  other  words,  the  last  part  in  which  the 
process  of  consolidation  is  completed.  Between 
the  surfaces  of  the  original  bone,  which  lay 
nearest  together,  the  soft  matter  was  highly 
vascular,  and  contained  small  coagula. 

On  the  twentieth  day  ossification  was  still 
further  advanced.  The  parts  had  acquired  a 
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greater  degree  of  firmness,  but  were  not  yet 
sufficiently  united  to  prevent  the  fractured  ends 
from  moving,  when  firmly  handled  for  the  pur- 
pose of  ascertaining  the  degree  of  solidity  which 
had  taken  place.  Upon  dividing  the  callus 
there  was  discovered,  running  through  a consi- 
derable part  of  the  centre  of  the  mass,  an  irre- 
gular line  of  soft  matter,  which  contained  very 
little  bone,  and  which  allowed  of  the  movement 
that  I was  still  able  to  produce. 

On  the  twenty-fourth  day  the  state  of  the 
soft  parts  had  become  nearly  natural,  and  the 
provisional  tumour  had  disappeared.  The  pe- 
riosteum adhered  firmly  to  the  original  bone, 
and  was  but  little  thicker  over  the  callus  than 
at  any  other  part.  The  bone  was  divided  in 
the  longitudinal  direction  into  three  parts.  The 
fractured  ends  were  secured  in  their  new  si- 
tuation by  callus,  which  had  become  for  the 
most  part  bony,  filling  up  the  crevices  and  irre- 
gularities, so  as  to  convert  the  whole  into  a 
solid  structure.  The  callus  was  still  cellular 
and  very  vascular  about  the  centre,  and  in  some 
places  appeared  to  contain  but  little  bone.  The 
process  of  Nature  after  this  period  is  to  increase 
the  density  of  the  callus,  and  remove  all  that  is 
superfluous. 


Twenty-fourth 

day. 
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Ages  of  rabbits. 


Softening  of 
the  bone. 


Callus  formed 
in  gelatin. 


My  experiments  were  performed  on  the  legs 
and  thigh-bones  of  rabbits  from  three  to  eight 
months  old.  The  dilference  in  the  age  of  the 
rabbits,  and  the  cireumstances  of  the  fracture, 
will  make  some  difference  in  the  results;  and 
will,  in  some  measure,  account  for  the  want  of 
perfect  uniformity,  which  will  be  observed  in 
comparing  the  details  related  by  those  who  have 
made  the  union  of  fractures  a subject  of  experi- 
mental investigation.^^ 

Mr.  Hunter  says,  that  one  of  the  first  steps 
in  the  formation  of  callus  is  a softening  of  the 
original  bone ; but  Mr.  Howship  thinks  that 
Mr.  Hunter  must  have  meant  that  interstitial 
absorption  takes  place  in  the  old  bone,  which 
renders  it  weaker  than  before,  as  he  has  not,  in 
his  experiments,  been  able  to  discover  any  of 
the  appearances  of  inflammation  in  the  sub- 
stance of  the  bone  at  the  seat  of  fracture. 

Some  surgeons  believe  that  callus  is  formed 
in  gelatin.  They  state  that  a nidus  of  gelatin 
is  formed,  and,  in  this,  cartilage  is  deposited. 

* I understand  that  M.  Dupuytren  has  experimented  larg’ely 
upon  this  subject,  and  that  he  has  arrived  at  results  very  similar 
to  those  which  I have  detailed.  I have  not  yet  seen  his 
observations. 
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When  the  cartilage  is  formed,  they  say  that 
bone  is  laid  down  in  it  in  specks,  in  the  same 
manner  as  in  the  epiphyses  of  young  bones. 

My  experiments  and  observations,  in  con- 
nexion with  those  of  Mr.  Howship,  have  led 
me  to  draw  a different  conclusion. 

From  all  that  1 have  been  able  to  discover,  I 
am  led  to  believe  that  the  blood  effused  after 
fracture  suffers  various  degrees  of  change,  regu- 
lated by  its  situation  ; but,  under  all  circum- 
stances, when  the  fracture  is  simple,  I should 
state,  with  Mr.  Hunter  and  Mr.  Howship,  that 
some  of  it  becomes  organized,  and  that  bone  is 
deposited  in  many  of  the  coagula  which  exist 
in  and  about  the  fractured  ends.  My  obser- 
vations, however,  have  led  me  to  go  further,  and 
say,  that  osseous  matter  is  not  only  laid  down 
in  some  of  the  coagula  and  upon  the  surfaces  of 
the  original  bone,  but  that  bone  is  also  abun- 
dantly deposited  in  the  provisional  tumour.  I 
have  not  noticed  this  in  any  considerable  quan- 
tity earlier  than  the  sixth  day  after  the  injury. 

I find  that  Nature,  in  the  union  of  fracture, 
sets  out  upon  a large  scale,  varying  however, 
the  extent  of  her  operations  according  to  the 


Inferences. 


62 


circumstances  and  conditions  of  the  injured 
parts.  She  lays  down  bony  matter  upon  the 
surfaces  of  the  original  bones^  and  more  or  less 
throughout  the  dense  part  of  the  provisional 
tumour.  In  the  tumour,  where  ossification  for 
some  time  goes  on  more  rapidly  than  at  any 
other  part,  the  bony  matter  is  first  observed  in 
specks  variously  deposited,  which  gradually  co- 
alesce and  form  large  masses.  These  specks  are 
first  observed  near  the  circumference  of  the  tu- 
mour, especially  at  those  parts  where  the  cir- 
cumference approaches  nearest  to  the  original 
bone.  The  tumour  commonly  envelops  all 
those  portions  of  the  bone  from  which  the 
periosteum  has  become  detached ; and  in  it  is 
formed,  before  the  process  of  ossification  ensues, 
a small  cavity,  the  walls  of  which  are  lined  by 
the  detached  periosteum  ; and  in  this  cavity 
the  fractured  ends  of  the  bone  are  situated,  and 
are  found  for  a time  surrounded  with  a mix- 
ture of  coagulated  blood,  serum,  &c.  The  pe- 
riosteum, which  is  situated  immediately  above 
and  below  the  cavity,  continues  to  adhere  to  the 
bone,  and  forms  the  bond  of  connexion  between 
the  other  tissues  of  which  the  provisional  tu- 
mour is  composed,  and  the  external  surface  of 
the  bone.  At  these  parts,  which  might  be  call- 
ed the  ends  of  the  tumour,  the  secretion  of  bony 
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matter  goes  on  very  actively  in  the  rabbit  after 
the  sixth  day.  Here,  in  some  instances,  the 
new  bone  is  laid  down  in  such  abundance,  as  to 
appear  like  a regular  growth  proceeding  from 
the  surfaces  of  the  old.  The  work  advances 
over  the  tumour  near  its  circumference,  and  soon 
forms  an  external  case  more  or  less  regular, 
within  which  the  future  steps  of  ossification  are 
completed.  Within  this  case  is  now  formed 
small  masses  of  bone  in  various  parts  of  the  sub- 
stance of  the  tumour,  upon  the  surfaces  of  the 
old  bone  from  which  the  periosteum  is  detached, 
and  in  the  coagula  which  fill  up  the  orifices  of  the 
fractured  ends ; the  quantity,  however,  and  mode 
of  arrangement  differing  very  much  in  different 
instances.  The  ossific  process  goes  on  now 
nearly  from  the  circumference  towards  the 
centre,  where  the  bone  is  at  last  deposited  in 
sufficient  quantity  to  make  up  the  solid  struc- 
ture. When  the  mass  has  acquired  a certain 
degree  of  solidity.  Nature  begins  to  absorb  the 
fibrin  and  gelatin,  and  also  the  bony  matter 
deposited  in  and  among  the  muscles  and  other 
textures,  of  which  the  provisional  tumour  is 
composed  ; and  thus  the  muscles  and  other 
original  tissues  involved  in  the  tumour  are  again 
gradually  set  at  liberty.  When  this  is  accom- 
plished, which  often  happens  before  the  union 
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is  completed,  the  callus  is  found  covered  by  a 
dense  membrane,  varying  in  thickness  at  dif- 
ferent periods  after  the  injury.  The  ossific 
process  is  now  concentrated  principally  to  the 
surfaces  of  the  old  bone,  which  approach 
nearest  to  each  other,  and  to  those  surfaces 
which  are  nearest  to  them;  gradually  advancing, 
commonly,  from  the  latter  towards  the  former. 
In  proportion  as  the  new  structure  becomes 
dense  and  unyielding  in  the  more  central  parts, 
absorption  appears  to  go  on  irregularly  at  its 
external  surface,  so  as  gradually  to  reduce  the 
bulk  of  the  callus  to  such  dimensions  as  the  pecu- 
liar circumstances  of  the  fracture  may  ultimately 
require ; Nature  always  taking  care  to  leave  a 
sufficient  quantity  of  the  new  bone  to  support 
the  fractured  ends  with  that  degree  of  firmness, 
necessary  for  the  performance  of  all  the  usual 
functions  of  the  limb. 

found  that  the  circumstances  of  the 
fracture,  evidently  influence  and  regulate  the 
quantity  and  seat  of  the  ossific  deposite.  In 
simple  transverse  fracture  with  little  contusion, 
where  the  bone  is  immediately  reduced  and  the 
limb  kept  perfectly  quiet,  the  degree  of  in- 
ternal laceration  is  small,  the  eflusion  of  blood 
inconsiderable,  and  the  ultimate  deposit  of 
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bone  moderate  in  proportion.  Ossification  is 
in  this  case  established  within  each  orifice  of 
the  broken  bone,  and  also  round  the  external 
margin,  extending  itself  to  some  distance  above 
and  below  the  seat  of  fracture. 

In  oblique  fractures,  where  the  bones  have  Oblique, 
suffered  more  violence  at  the  moment  of  the 
accident  and  are  reduced  with  more  difficulty, 
the  effusion  of  blood  will  be  greater,  and  the 
quantity  of  ossific  matter  formed  will,  in  many 
cases,  be  also  more  abundant ; especially  if  the 
bones  are  suffered  to  overlap.  The  appearances, 
in  such  cases,  are  materially  different  from  those 
observed  in  transverse  fractures,  unaccompanied 
with  any  considerable  injury  to  the  soft  parts. 

In  the  transverse  fracture,  the  ossific  matter  is 
deposited  equally,  presenting  usually  a gentle 
elevation,  extending  above  and  below  the  line  of 
the  division.  In  the  oblique  fracture  the  ap- 
pearances are  less  uniform.  If  any  motion  is 
allowed,  points  of  irritation  are  established  de- 
pendent on  the  circumstances  of  the  accident ; 
but,  in  the  oblique  as  well  as  in  the  transverse 
fracture,  a free  secretion  of  ossific  matter  com- 
monly takes  place  within  the  medullary  cavity. 

This  you  will  perceive  upon  examining  an  ob- 
lique fracture  of  the  thigh  where  union  has  just 
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Comminuted. 


Union  of  de- 
tached splinters 


taken  place.  If  the  ends  of  the  bone  overlap, 
so  as  to  bring  the  sides  of  the  cylinder  into 
contact,  the  principal  ossific  deposit  is  soon 
concentrated  between  and  near  the  contiguous 
surfaces,  while  but  little  deposit  will  be  left 
in  the  mouths  of  the  fractured  ends,  or  covering 
the  sides  of  the  cylinder  which  are  not  opposed 
to  each  other.  This  will  be  found  illustrated 
in  thigh-bones  which  have  united  in  the  man- 
ner I have  mentioned. 

When  the  fracture  is  not  only  oblique,  but 
attended  with  extensive  contusion  or  commi- 
nution, there  is  a broader  foundation  for  repair. 
It  will  be  observed  that  Nature,  in  these  cases, 
seeks  to  compensate  for  the  unfavourable  state 
of  the  parts,  by  increasing  the  extent  of  the 
sphere  of  her  operations  as  far  as  may  be 
necessary  for  the  union  of  the  fragments  with 
the  principal  portions  of  the  cylinder  into  a sin- 
gle bone  again. 

As  the  union  of  splinters  entirely  detached 
may  be  doubted  by  some  surgeons,  I may  here 
remark  that  Mr.  Hunter  was  of  opinion  that 
when  portions  of  bone  are  torn  off  from  the 
cylinder  and  are  entirely  denuded  of  their  per- 
iosteum, it  often  happens  that  they  accept  of 
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union  in  the  "same  manner  as  a transplanted 
tooth,  unless  their  vitality  is  entirely  destroyed. 
This  process  of  union  I have  observed  in  pro- 
gress, (See  Ex.  on  eleventh  day,  p.  54)  and 
Mr.  Howship  has  a preparation  in  which  is 
seen  a splinter  of  bone  imbedded  in  the  middle 
of  a callus^  and  firmly  united  with  it. 

When  the  callus  is  firmly  consolidated  with 
the  bones  in  tolerable  apposition,  the  limb  is, 
for  a considerable  time,  stronger  in  that  part 
which  had  been  fractured  than  anv  other,  which 
arises  in  consequence  of  the  bone  being,  in  that 
part,  of  a solid  instead  of  a hollow  cylinder. 

I 

As  for  the  composition  of  callus,  from  its 
constant  disposition  to  crack  and  split  off  under 
calcination,  when  it  is  external  to  the  origi- 
nal bone,  and  from  the  uniform  but  great  con- 
traction it  exhibits  on  being  exposed  to  heat, 
where  the  newly -formed  bone  is  at  liberty  to 
contract,  it  appears  that  the  new  deposition 
contains  a larger  proportion  of  animal  matter 
than  the  original  bone  ; and  it  is  worthy  of 
remark,  that  this  character  is  very  distinctly 
observed  in  callus,  examined  several  years  sub- 
sequent to  the  date  of  its  production. 

F 2 


Composition  of 
callus. 
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Vascularity. 


Callus  at  first 
soft. 


New  callus  is  more  vascular  than  the  original 
bone^  and  it  is  probable  that  it  continues  to  be 
so  several  years  after  it  is  deposited.  Mr.  J. 
Bell  injected  the  leg  of  a man  which  was  frac- 
tured twelve  years  before,  and  he  states  that, 
while  the  bone  itself  received  the  red  colour  of 
the  injection  pretty  freely,  the  callus  was  very 
singularly  red.  From  this  we  may  infer  that 
the  callus  is  sometimes  more  vascular  than  the 
original  bone,  even  at  the  distance  of  twelve 
years  from  the  period  of  its  formation.  Nature 
then,  it  seems,  has  two  standards  for  the  com- 
position of  bone ; one  for  the  original,  and  the 
other  for  the  callus. 

It  results  from  the  doctrine  which  I have 
endeavoured  to  point  out,  that  bone  is  depo- 
sited in  the  provisional  tumour,  in  the  perios- 
teum and  medullarv  membrane,  in  some  of 
the  coagula,  and  on  the  surfaces  of  the  original 
bone  ; that  the  newly-formed  callus  contains 
more  animal  matter,  and  is  more  vascular  than 
the  original  bone  for  a considerable  period  after 
it  is  consolidated. 

For  some  time  the  secretion  of  earthy  mat- 
ter is  imperfect ; the  callus  is  infant  bone,  of  an 
organization  perfect  for  all  the  purposes  of 
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bone,  but  as  yet  delicate  and  yielding.  In  its 
organization  it  is  so  far  perfect,  that  when  it 
is  hurt,  or  the  bony  secretion  interrupted,  the 
breach  of  continuity  soon  heals,  so  that  the 
callus  becomes  again  entire,  and  the  process  is 
perfectly  renewed. 

It  sometimes  happens  that  the  callus  yields 
without  breaking,  as  the  result  of  using  the 
limb  without  care  before  consolidation  is  com- 
pleted. When  this  has  taken  place,  some  de- 
rangement of  the  fractured  ends,  either  in- the 
transverse  or  longitudinal  direction,  that  did  not 
exist  when  the  patient  began  to  use  the  limb, 
is  observed.  I do  not  remember  ever  having 
met  with  this  in  the  upper  extremity,  but  I 
have  once  seen  it  in  the  thigh. 

The  callus  is  occasionally  fractured  from  some 
accidental  circumstance.  When  this  occurs, 
the  limb  bends  at  the  seat  of  fracture,  but  with- 
out any  snapping  or  sharp  splintering  of  the 
bone  and  without  crepitation.  It  is  chiefly  by 
the  change  of  shape  in  the  limb  and  its  readily 
bending,  that  we  know  it  to  be  broken.  When 
the  callus  is  fractured,  many  of  its  vessels  are 
torn  through,  but  others  are  probably  only  elon- 
gated, as  it  rarely  occurs  that  the  whole  sub- 
stance of  the  callus  is  divided. 


Yielding  of  the 
callus. 


Fracture  of  the 
callus. 


Fractured 
callus  readily 
reunites. 
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In  these  cases  the  fracture  unites  much  more 
readily  than  at  firsts  and^  when  we  consider  the 
great  vascularity  of  newly-formed  callus^  its 
ligamentous  toughness^  at  this  period,  and  the 
excitement  which  must  follow  this  partial  rup- 
ture, and  the  full  and  vigorous  ^circulation  in 
vessels  accustomed  to  the  secretion  of  bone, 
we  understand  this  perfectly  ; — we  see  why  a 
fractured  callus  is  more  speedily  united  than  a 
recently  broken  bone,  where  nothing  is  pre- 
pared for  the  generation  of  new  bone. 

Hence  we  perceive  that  breaking  the  leg  a 
second  time  soon  after  its  reunion^  is  not  so 
grievous  a misfortune  as  might  a priori  be  ap- 
prehended. In  a very  ill-reduced  fracture  it 
might,  perhaps,  be  regarded  fortunate.  It  was 
the  custom  of  the  older  surgeons  to  snap  the 
limb  across  the  knee,  whenever  they  were  not 
pleased  with  the  shape  of  it ; but  this  is  a 
practice  which  is  not  now  resorted  to,  by  men 
who  know  their  profession,  after  the  union  is 
completed. 

It  often  happened  that,  when  those  who  were 
averse  to  the  practice  of  re-fracturing  a bone 
found  a limb  united. with  what  they  conceived 
to  be  a redundancy  of  callus,  they  endeavoured 
to  soften  it  with  emollients,  or  astringe  it  with  ' 
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styptics;  and  if  the  limb  was  much  deformed, 
either  with  callus,  or  in  consequence  of  dis- 
placement, surgeons  were  directed  to  make  an 
incision,  and  cut  or  rasp  off  the  protruding  por- 
tions— I scarcely  need  say  that  this  practice  is 
also  now  entirely  exploded. 

In  a former  part  of  this  chapter,  I have  said 
that  it  is  the  practice  of  some  surgeons  to  allow 
a limb  to  lie  on  a pillow  till  the  active  inflam- 
mation has  subsided, ' omitting  to  make  any 
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attempt  calculated  to  keep  the  bones  in  their 
right  situation  till  several  days  have  elapsed 
from  the  occurrence  of  the  accident.  I ob- 
served that  adhesive  matter  is  thrown  out  under 
active  inflammation,  which,  when  moderate  in 
quantity,  proves  advantageous  by  agglutinating 
the  'Soft  parts  to  one  another.  This  aggluti- 
nation tends  to  fix  the  muscles,  so  as  to  prevent 
them  from  disturbing  the  fracture,  and  assists 
in  giving  a degree  of  support  to  the  fractured 
ends,  by  rendering  the  parts  more  rigid  than 
natural.  But  when  the  inflammation  is  high 
and  long  continued,  the  effusion  of  adhesive 
matter  is  immoderate,  and  all  that  is  thrown 
out  more  than  sufficient  simply  to  produce  ad- 
hesion of  the  soft  parts  to  one  another,  and  to 
assist  in  forming  the  provisional  tumour,  is  in- 


Further  re- 
marks upon  the 
propriety  of 
setting  a frac- 
ture early. 


I 


72 


jurious,  as  it  retards  the  recovery  of  the  patient 
more  or  less  after  the  bone  is  united,  as  will 
presently  appear.  Now  the  irritation,  which  is 
occasioned  by  the  broken  ends  of  the  bone 
when  they  overlap,  or  get  displaced,  keeps  up 
and  increases  active  inflammation  ; therefore, 
all  such  derangements  ought  to  be  prevented. 

The  salutary  effects  of  the  effusion  of  adhe- 
sive matter,  let  me  repeat,  depends  upon  its 
fixing  the  soft  parts  to  one  another,  and  upon 
its  assisting  to  form  the  provisional  tumour,  by 
which  the  fractured  extremities  are  in  a mea- 
sure supported,  while  the  more  central  parts 
of  the  callus  are  forming.  These  are  advan- 
tages which  are  of  sufiicient  importance  to  be 
borne  in  mind ; but  they  are  advantages  of 
which  the  patient  will  not  derive  the  full  bene- 
fit, if  the  fracture  be  not  reduced  before  the 
adhesions  are  formed,  and  the  broken  extre- 
mities prevented  from  becoming  afterwards 
displaced.  Why  ? — because  the  surgeon  who 
suffers  his  patient  to  lie  with  the  bones  deranged 
for  eight  or  ten  days  after  the  accident,  must 
break  down  the  adhesions  and  disturb  the  for- 
mation of  the  provisional  tumour,  before  he  can 
bring  the  ends  of  the  bone  into  proper  appo- 
sition. Adhesions  form  again,  ’tis  true,  as  a 
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necessary  result  of  the  new  inflammation  which 
the  surgeon’s  violence  has  produced ; but  they 
are  seldom,  if  ever,  so  strong  and  effectual  as 
at  first.  Then  what  do  we  infer  from  this  ? — that 
where  this  plan  is  practised,  Nature  suffers  an 
interruption  in  the  early  part  of  the  reparative 
process,  which  should  be  as  often  as  possible 
avoided.  Besides,  when  the  bones  overlap, 
the  muscles  shorten  themselves,  and  assume 
a fixed  contraction  which  requires  a much 
greater  force  to  overcome  than  would  be  neces- 
sary at  an  earlier  period ; and  the  pain  which 
the  patient  has  to  endure,  under  this  treatment, 
must  be  of  course  proportionably  greater.  Such 
are  the  objections  which  I would  urge  against 
this  practice,  as  far  as  respects  the  adhesive  in- 
flammation, the  formation  of  the  provisional 
tumour,  and  the  state  of  the  muscles  ; but  there 
are  other  objections  not  less  deserving  our  con- 
sideration. 

In  the  account  which  I have  given  of  the 
formation  of  callus,  I endeavoured  to  show  that 
the  deposition  of  callus  commences,  in  ordinary 
cases,  a few  days  after  the  accident ; that,  at  the 
earlier  periods,  it  is  soft,  and  tender,  and  con- 
sequently easily  injured  ; that,  though  I have 
said  the  injuries  inflicted  upon  newly-formed 
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callus  by  the  displacement  of  the  fracture  are 
again  repaired,  yet  it  should  be  borne  in  mind, 
that  every  such  injury  must  give  the  patient 
pain,  unnecessarily  increase  the  irritation,  and 
retard  his  recovery.  It  appears  to  me,  there- 
fore, that  in  order  to  guard  against  these  incon- 
veniences and  to  facilitate  the  cure,  our  business 
is  to  reduce  the  fracture  as  early  as  possible, 
and  to  prevent  the  broken  extremities  from 
becoming  again  displaced. 

Lest,  however,  I should  be  misunderstood 
upon  this  point,  I would  remark,  that  I do  not 
mean,  by  the  above  observations,  that  a fractured 
limb  should  be  tightly  bound  up  in  splints  di- 
rectly after  the  accident — no — such  a practice 
may  prove  painful  and  injurious;  but  1 wish  to 
state  that,  from  all  I have  observed,  the  best 
practice,  whenever  it  can  be  adopted,  is  to  place 
' the  bones  in  their  proper  position,  and  to  keep 
them  from  the  first  from  riding,  and  from 
.pricking  and  tearing  the  textures  which  sur- 
round them,  by  means  of  some  apparatus 
lightly  and  judiciously  applied. 

We  will  now  suppose  that  every  attention  has 
been  given  to  the  patient,  that  union  has  taken 
place,  and  that  the  callus  is  strong,  and  that  all 
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we  have  left  to  accomplish  is  the  restoration  of 
the  functions  and  powers  of  the  limb. 

When  we  reflect  upon  the  nature  of  fractures, 
we  perceive  that,  in  many  cases,  the  bellies  of 
the  muscles  must  be  considerably  torn,  that  the 
tendons  must  be  sometimes  thrown  out  of  their 
natural  situation,  that  the  nerves  become  injured 
or  pressed  upon,  and  that  the  capillaries  and 
absorbents  of  the  part  are  much  weakened  in 
consequence  of  the  injury  and  the  action  which 
is  set  up  after  the  accident ; so  that  they  are 
not  able  for  some  time  to  resist  fully  the 
force  of  the  vis  a ter  go.  I have  said  that  fibrin, 
or  as  some  say  coagulable  lymph,  is  thrown  out 
in  a larger  or  smaller  quantity,  and  by  it  the 
arteries,  veins,  nerves,  absorbents,  muscles,  ten- 
dons, and  cellular  substance,  are  often  as  it  were 
glued  together  en  masse. 

In  my  Observations  upon  Fractures  will  be 
found  the  cases  of  persons  who  recovered  the 
use  of  their  limbs  much  within  the  usual  period, 
notwithstanding  they  were  purposely  chosen 
from  the  worst  kind  of  simple  fractures.  In 
those  cases  I gained  some  time  by  causing  the 
bones  to  unite  at  an  earlier  period  than  they 
usually  do  under  common  treatment;  but  I have 
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gained  also  much  by  my  attention  to  the  after- 
treatment.  If  a patient  is  left  to  himself  after 
the  bones  are  united,  it  will  be  many  weeks, 
sometimes  many  months  before  he  will  regain 
the  power  of  using  the  limb  with  freedom. 

The  surgeon,  as  soon  as  he  finds  the  callus 
firm,  should  set  about  breaking  down  the  ad- 
hesions which  remain  among  the  contiguous 
textures ; to  loosen  when  necessary  the  tendons 
and  muscles,  and  give  them  liberty  to  play.  In 
doing  this,  he  will  give  the  patient  a little  pain, 
but  if  the  patient  wishes  his  limb  to  be  speedily 
restored,  he  will  not  mind  a little  additional  in- 
convenience, in  order  that  this  desirable  object 
might  be  attained.  Friction,  passive  motion,  and 
warm  bathing,  judiciously  employed,  are  com- 
monly sufficient  for  this  purpose.  The  sooner 
the  adventitious  adhesions  are  removed  the  bet- 
ter, for  the  longer  they  are  allowed  to  continue 
the  firmer  they  become  in  many  instances,  and 
the  greater  is  the  difficulty  in  making  them  give 
way.  As  soon  as  the  muscles  are  loosened  by 
the  surgeon,  and  even  while  he  is  using  means 
with  this  view,  the  patient  should  be  directed 
to  put  them  into  action,  in  order  that  their  na- 
tural tone  and  force  may  be  restored.  All  this 
may  be  done  while  the  callus  is  hardening. 


77 


before  the  patient  is  allowed  to  bear  upon  his 
limb,  so  as  to  exert  much  force  upon  the  bone. 


The  swelling  of  the  limb  which  is  observed 
after  the  union  has  taken  place,  arises  princi- 
pally from  the  presence  of  fibrin,  which  is 
thrown  out  soon  after  the  accident,  and  from 
serum  which  exhales  from  the  weakened  capil- 
laries, and  in  part  sometimes  by  the  exuber- 
ance of  callus.  The  first  may  be  removed  by 
friction  and  bandages.  Bandages  will  also  pre- 
vent the  gravitation  of  the  serum  ; support  the 
capillaries,  and  enable  them  to  acquire  their 
natural  functions,  so  as  to  prevent  the  serum 
from  escaping.  Where  there  is  an  exuberance 
of  callus,  we  may  excite  the  absorbents  to  more 
vigorous  action,  by  the  application  of  a stimu- 
lating plaster  ; but,  whether  we  apply  any  thing 
or  not.  Nature  will  in  time  take  away  the  super- 
fluous quantity  of  ossific  matter  and  round  of 
the  projecting  points  of  bone ; so  that,  if  the 
fractured  ends  be  properly  joined,  the  limb  will 
become  as  shapely  and  useful  as  before. 


Removal  of  the 
swelling. 
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In  the  two  chapters  which  have  brought  me 
to  the  conclusion  of  my  general  remarks  upon 
fractures,  I have  endeavoured  to  steer  clear  of 
every  thing  which  has  not  some  bearing  upon 
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practice,  and  every  thing  but  what  is  advis- 
able that  every  scientific  surgeon  should  be 
acquainted  with.  We  should  know  what  a 
fracture  is  ; we  should  know  the  causes  of  frac- 
tures ; the  symptonis  by  which  we  may  distin- 
guish them  from  other  injuries  ; the  different 
kinds  of  fracture  ; the  different  kinds  of  dis- 
placement to  which  fractures  are  subject ; and 
the  causes  of  such  displacement ; and  should 
not  be  ignorant  of  the  probable  results : we 
should  make  ourselves  acquainted  with  the 
effects  of  fracture  upon  the  surrounding  parts  ; 
the  reasons  why  fractures  unite  more  speedily 
in  the  young  than  in  the  old  ; the  manner  in 
which  union  takes  place ; the  effects  of  injury 
upon  the  callus  ; and  the  treatment  which  the 
limb  requires  after  the  consolidation  of  the 
fracture  is  effected.  All  these  I have  attempted 
to  explain  ; and  we  shall  now  be  prepared  to 
enter  upon  the  investigation  of  particular  frac- 
tures, which  we  shall  commence  in  the  follow- 
ing chapter. 


ON  THE 


NATURE  AND  TREATMENT 


OF 

PARTICULAR  FRACTURES. 


CHAP.  III. 

The  Causes,  Symptoms,  and  Nature  of  Frac- 
tures OF  THE  Upper  Third  of  the  Thigh- 
Bone. 

\ 

Sec.  1. — The  Classification  of  Fractures  of 

the  Cervix  Femoris. 

The  profession  has,  within  these  few  years, 

1 ^ J y mg  this  subject 

been  favoured  with  much  important  information 
upon  fractures  of  the  cervix  femoris,  to  which 
1 must  frequently  allude  in  the  course  of  my 
observations  upon  this  subject.  Those  points 
which,  as  far  as  I know,  are  original  with  my- 
self, I shall  incorporate  with  the  observations  of 
other  surgeons,  in  order  to  place  this,  perhaps 
the  most  difficult,  part  of  my  undertaking,  as 
clearly  before  the  profession  as  circumstances 
will  allow. 


1 
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Sir  Astley  Coo- 
per’s division 
of  fractures  of 
the  neck  of  the 
thigh-bone. 


Tlie  author’s 
views  on  the 
division  of  frac- 
tures of  the 
neck  of  the 
thigh-bone. 


Sir  Astley  Cooper  has  divided  fractures  of  the 
neck  of  the  thigh-bone  into  two  kinds^  each 
dependant  upon  the  situation  of  the  fracture  ; 
those  fractures  which  are  altogether  within  the 
capsular  ligament  forming  one  kind,  and  those 
which  are  external  to  it  the  other. 

1 agree  with  Sir  Astley  in  the  propriety  of 
this  division,  as  far  as  it  goes ; but  I think  it  is 
of  practical  importance  to  consider  fractures  of 
the  cervix  femoris  which  occur  within,  and  those 
which  occur  external  to  the  synovial  capsule, 
in  the  same  manner  as  fractures  in  the  middle 
or  any  other  part  of  the  bone,  as  far  as  respects 
the  particular  state  and  direction  of  the  fracture. 
Hence  it  will  appear  that,  according  to  the 
view  which  I take  of  fractures  generally,  each 
of  the  kinds  mentioned  by  Sir  Astley  Cooper 
advantageously  admits  of  a subdivision.  Those 
fractures  which  occur  entirely  within  the  syno- 
vial capsule  might  be  divided  into  fractures 
without  any  considerable  laceration  of  the  close 
coverings  of  the  neck  of  the  bone,  and  into 
fractures  accompanied  with  an  extensive  lace- 
ration, or  complete  division  of  these  coverings. 
Fractures  external  to  the  capsule  might  also  be 
divided  into  two  kinds,  one  of  which  is  accom- 
panied with  little  or  no  laceration  of  the  invest- 
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ing  soft  parts^  and  the  other  with  great  lacera- 
tion, or  complete  division  of  them. 

Fractures  of  the  neck  of  the  thigh-bone  might 
be  incomplete,  by  which  I mean,  as  I have  else- 
where described,  that  the  bone  is  not  entirely 
divided ; or  they  may  be  complete,  by  which  I 
understand  a complete  division  of  the  osseous 
structure. 

Incomplete  or  complete  fractures  might  be 
transverse,  oblique,  or  comminuted.  Incom- 
plete transverse  fractures,  however,  will  probably 
be  seldom  met  with  in  this  part  of  the  femur ; 
but  as  the  possibility  of  their  occurrence  cannot 
I think  be  doubted  by  scientific  surgeons,  I see 
no  objection  to  the  admission  of  such  fractures 
in  this  arrangement.  Incomplete  oblique  frac- 
tures are  easily  produced  in  recently  dead  bones, 
and  though  we  might  not  be  able  to  distinguish 
them,  with  certainty,  during  life,  from  various 
affections  of  the  hip-joint,  they  occasionally  oc- 
cur from  the  operation  of  causes  which  produce 
them  in  other  situations.  Incomplete  commi- 
nuted fractures  might  also  be  easily  produced 
after  death,  and  they  are  sometimes  occasioned 
during  life,  by  the  force  of  some  projectile,  as  a 
musket-ball. 


Division  of 
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incomplete  and 
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Complete  frac- 
tures of  this 
part. 


Observations, 
shewing  that 
such  fractures 
may  occur. 


Sec.  2. — Fractures  of  the  Cervix  Femoris^ 
ivithin  the  Synovial  Capsule,  unaccompa- 
nied with  any  considerable  Laceration  of  the 
investing  Membranes. 

When  a complete  fracture  within  the  capsule 
of  the  joint  is  transverse,  it  is  usually  situated 
close  up  against  the  head  of  the  bone,  (a). 
When  it  is  oblique,  it  might  pass  through  the 
bone  in  different  directions,  but  the  most  com- 
mon direction  that  it  takes  is  downward  and 
outward,  (b).  Complete  fractures  of  this  part 
are  sometimes  comminuted. 


Some  surgeons  might  be  inclined  to  doubt 
the  possibility  of  fractures  occurring  within  the 
synovial  capsule,  without  any  considerable  la- 
ceration of  the  close  coverings,  in  consequence 
of  their  tenuity.  This  opinion,  however,  is  not 
founded  upon  any  hypothetical  speculation,  but 
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upon  the  more  solid  basis  of  analogy,  experi- 
ment, and  fact. 

From  analogy^  we  ^are  led  to  believe,  that 
fractures  of  the  neck  of  the  thigh-bone  within 
the  capsule,  may  take  place  without  any  consi- 
derable division  of  the  periosteum  and  reflected 
membrane,  because  we  find,  that  fractures  occur 
in  other  situations  with  but  little  laceration  of  the 
periosteum.  The  only  thing  which  is  to  be  ob- 
served between  fractures  of  the  cervix  and  those 
which  occur  in  other  situations,  as  far  as  regards 
this  question,  is,  that  the  reflected  membrane 
and  periosteum  covering  the  neck  of  the  bone, 
will  probably,  in  general,  allow  of  being  more 
easily  lacerated  than  the  periosteum  covering 
the  middle  of  the  bone,  in  consequence  of  being 
unsupported  by  the  attachment  of  muscles. 

From  experiment^  we  should  conclude,  that 
fractures  of  the  cervix  femoris  might  occur  in 
the  living,  without  any  considerable  laceration 
of  the  close  coverings  of  this  part  of  the  bone, 
because  we  can  readily  produce  them  in  bones 
recently  dead. 

Many  facts^  derived  from  the  actual  inspec- 
tion of  the  parts  after  death,  might  also  be  ad- 
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duced,  to  show  that  such  fractures  do  actually 
occur  in  the  living. 

The  fractures  of  which  I am  now  speaking, 
in  common  with  those  accompanied  with  lace- 
ration of  the  close  coverings,  occur  principally 
in  people  above  the  age  of  50  years. 

Old  people  are  particularly  predisposed  to 
fractures  of  the  neck  of  the  femur,  especially 
within  the  capsule,  in  consequence  of  the  change 
which  it  frequently  undergoes,  after  the  middle 
period  of  life.  The  internal  part  of  the  head 
and  neck  of  the  bone  sometimes  becomes  of  a 
loose  cancellated  structure,  covered  by  a thin 
shell  of  bone ; often  so  soft  that  it  might  be 
cut  with  a common  knife. 

Occasionally  this  altered  condition  leads  to 
an  unnatural  direction  of  the  cervix,  with  res- 
pect to  the  shaft  of  the  bone,  which  facilitates 
still  more  the  occurrence  of  fracture.  The  head 
of  the  bone,  in  some  cases,  is  gradually  driven 
down  by  the  superincumbent  weight  of  the 
body,  so  as  to  bring  the  neck  to  a right  angle 
with  the  shaft,  (a).  Now  and  then,  in  very 
advanced  age,  the  head  of  the  bone  is  de- 
pressed, so  as  to  occupy  a situation  even  lower 
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than  that  part  of  the  neck  which  joins  the 
trochanters,  (h). 


The  immediate  causes  of  fractures  of  the  The  immediate 

. . causes  of  frac- 

neck  of  the  thigh-bone  in  old  people,  espectr  tureinthis 
ally  those  which  occur  within  the  capsule,  are 
often  very  slight,  such  as  a slip  of  the  foot  from 
the  curb-stone  down  upon  the  carriage  road, 
when  the  weight  of  the  body  is  upon  the  slip- 
ping limb ; slight  falls  upon  the  trochanter ; 
trips  in  the  act  of  walking,  &c. 

The  diagnosis  of  these  fractures,  when  unac-  Diagnosis  in 

^ ^ ^ ^ fractures  with- 

companied  with  laceration,  is  extremely  diffi-  out  laceration, 
cult ; but  as  it  is  of  great  importance  that  this 
should  be  discovered,  those  symptoms  by  which, 
it  seems  to  me,  we  should  be  guided,  require 
our  particular  attention. 

The  symptoms  which  accompany  these  iniu-  symptoms 

ries,  as  far  as  I have  been  able  to  determine,  are  not  always 

strongly  mark- 

few,  and  these,  I am  sorry  to  say,  are  by  no  means  ed. 
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prominent.  Notwithstanding  the  existence  of 
a fracture  of  this  description,  the  patient  might 
be  able  to  exert  considerable  power  in  the  limb. 
He  might  be  able  to  bend  it  upon  the  pelvis, 
or  to  roll  it  inward  immediately  after  the  acci- 
dent ; not  however  without  giving  himself  pain. 
There  is  but  little  or  no  shortening  of  the 
limb.  The  foot  may  or  may  not  be  everted. 
We  may  or  may  not  be  able  to  elicit  crepitus. 
Hence  it  will  appear,  that  the  two  most  striking 
symptoms  which  accompany  a fracture  of  the 
cervix  femoris  with  laceration  do  not  exist,  or 
at  most  very  slightly,  'while  the  close  coverings 
remain  entire,  and  the  neck  of  the  bone  conti- 
nues of  its  natural  length.  The  reason  of  this  will 
immediately  appear,  when  we  consider,  that  the 
retentive  power  of  the  periosteum  and  reflected 
membrane  being  entire  or  nearly  so,  prevents  the 
fractured  ends  from  being  much  displaced,  and, 
at  the  same  time,  in  a very  great  measure,  pre- 
vents eversion  of  the  foot ; and,  in  consequence 
of  the  great  facility  with  which  the  head  of  the 
bone  moves  in  the  acetabulum,  crepitus  will  sel- 
dom be  produced.  In  order  that  the  crepitus  of 
fracture  should  be  rendered  evident,  it  is  neces- 
sary that  the  broken  surfaces  should  be  made  to 
rub  upon  each  other.  This  cannot  sometimes  be 
done,in  these  accidents,  without  much  difficulty; 
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for  the  head  of  the  bone  moves  readily  in  the  ace- 
tabulum, upon  receiving  the  slightest  impulse  ; 
and  this  motion  of  the  head  of  the  bone  cannot 
always  be  restrained,  especially  when  the  invest- 
ing membranes  are  but  little  torn  ; consequently, 
when  the  shaft  of  the  bone  is  moved,  the  head 
of  the  bone  commonly  moves  with  it  simulta- 
neously ; and  when  this  is  the  case,  in  the  same 
relative  degree,  crepitation  is  never  felt. 

I 

The  symptoms  of  this  accident,  then,  are 
confessedly  obscure.  We  must  depend,  in  a 
great  measure,  upon  the  history  of  the  case,  into 
which  we  should  inquire  most  minutely.  A 
great  and  sudden  diminution  of  power  in  the 
limb,  referred  principally  to  its  upper  and  inner 
part,  and  occurring  immediately  after  the  inflic- 
tion of  an  injury,  of  that  description  which 
usually  produces  fracture  of  this  part,  must  be 
regarded  as  a symptom  of  considerable  impor- 
tance. There  is  a tenderness  in  the  joint,  and 
some  pain  experienced  in  the  soft  parts  in  the 
direction  of  the  pectineus  muscle  and  the  tendon 
of  the  psoas  magnus  and  iliacus  internus,  and 
sometimes  in  the  hollow  behind  the  trochanter. 
The  patient  may  be  able  to  turn  the  limb  inward 
or  outward  ; he  may  be  able  to  bend  it  upon  the 
pelvis,  but  not  without  pain,  and  a remarkable 
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Knowledge  re- 
quisite to  ena- 
ble the  surgeon 
to  examine  the 
limb  with  safe- 
ty to  the  pati- 
ent. 


sense  of  weakness  in  the  joint.  The  close  co- 
verings may  yield  so  as  to  allow  of  slight  ever- 
sion and  slight  shortening  of  the  limb.  The 
swelling  in  these  accidents  is  not  likely  to  be 
great,  unless  the  surrounding  parts  are  much 
injured  by  the  blow,  or  other  force,  which 
occasioned  the  fracture.  That  which  occurs  is 
confined  principally  to  the  joint.  When  these 
symptoms  exist,  we  might,  I think,  fairly  sus- 
pect the  existence  of  a fracture  ; but,  in  order 
to  make  ourselves  more  certain,  we  should  ex- 
amine the  limb  very  attentively.  This  should 
be  done,  however,  with  the  utmost  caution. 

We  must  remember  that  the  fractured  ends 
of  the  bone,  in  this  accident,  are  held  together 
by  the  periosteum  and  reflected  membrane, 
which  are  placed  in  close  contact  with  the  bone 
at  the  seat  of  injury.  These  are  in  extreme 
danger  of  laceration,  if  the  limb  be  roughly 
handled,  or  incautiously  moved  by  the  patient 
or  his  attendants.  The  periosteum  and  reflected 
membrane  possess  but  little  sensibility  in  the 
healthy  state  ; hence  it  will  appear  that,  before 
inflammation  comes  on,  much  mischief  might 
be  done  to  them,  without  a comparative  expres- 
sion of  pain  on  the  part  of  the  patient.  In 
order  to  guard  against  this  evil,  we  should  know 
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in  what  position  of  the  limb  the  periosteum  and 
reflected  membrane  are  most  likely  to  be  put 
upon  the  stretch.  When  we  are  in  possession 
of  this  knowledge,  the  course  to  be  pursued  is 
simple  and  easy.  The  mode  in  which  the  ma- 
nual examination  is  conducted,  might  materially 
influence  the  result  of  the  case  ; and,  as  I am 
not  aware  that  any  author  has  given  directions 
upon  this  subject,  I shall  be  excused  for  dwell- 
ing a little  upon  it  in  this  place. 

When  a patient  is  placed  upon  his  back  in 
the  horizontal  position,  and  has  the  limb,  in  a 
natural  state,  bent  upon  the  pelvis,  the  superin- 
cumbent weight  of  the  limb  is  thrown  upon  the 
acetabulum  ; but  when  a fracture  exists  in  the 
neck  of  the  bone,  the  weight  of  the  limb  is  not 
propagated  along  the  bone  to  the  acetabulum 
uninterruptedly,  as  when  the  bone  is  entire, 
but  is  received  by  the  close  coverings  of  the 
cervix  at  the  breach  of  continuity,  from  which  it 
passes  to  the  pelvic  portion  of  the  bone,  and  is 
then  received  by  the  acetabulum.  Here  we  see 
that  when  there  is  a solution  of  continuity  in  the 
neck  of  the  bone  and  the  limb  is  bent  upon  the 
pelvis,  the  principal  part  of  the  weight  of  the 
limb  is  thrown  upon  the  periosteum  and  reflect- 
ed membrane,  before  it  reaches  the  acetabulum. 


The  effects  of 
bending  the 
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These  coverings  are,  therefore,  put  upon  the 
stretch,  and  consequently  pain  is  experienced  by 
the  patient,  if  the  limb  be  strongly  bent  upon 
the  pelvis.  Again,  when  a fracture  exists  in  the 
neck  of  the  bone,  without  any  considerable  lace- 
ration of  the  close  coverings,  the  femur,  in  the 
different  movements  of  the  limb,  acts  upon  these 
coverings  with  the  advantage  of  a long  lever ; 
and,  unless  great  care  be  taken,  they  are  in  dan- 
ger of  being  completely  divided.  It  is  worthy 
of  remark,  that  this  stretching  effect,  experi- 
enced by  the  periosteum  and  reflected  mem- 
brane, is  produced  quicker  when  the  limb  is 
bent  upon  the  pelvis  while  it  is  inverted  and  ad- 
ducted, than  when  it  is  everted  and  abducted. 
The  reason  of  this  is  evident.  In  bending  the 
limb,  so  as  to  make  it  form  with  the  body  an 
acute  angle,  it  meets  resistance  quicker,  or  by 
moving  through  a smaller  space  in  the  first 
instance  than  in  the  second,  because  the  upper 
and  anterior  part  of  the  acetabulum  forms  a 
fulcrum  to  the  femur,  which  does  not  happen 
when  the  limb  is  bent  upon  the  body  in  the 
abducted  and  everted  position  ; and,  hence  we 
find,  that  a patient  with  a fracture  of  the  neck 
of  the  thigh-bone,  always  experiences  more  pain 
when  the  limb  is  bent  upon  the  pelvis,  with 
the  foot  everted  and  adducted,  than  when  it  is 
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moved  in  any  other  direction.  If  the  limb  be 
forcibly  extended,  or  the  patient  attempt  to 
bear  upon  it,  the  close  coverings  are  also 
stretched,  and  the  patient  consequently  com- 
plains of  an  increased  degree  of  pain,  at  the 
upper  and  inner  part  of  the  thigh. 

Crepitus,  which  must  be  regarded  as  the  Crepitus, 
most  unequivocal  sign  of  fracture,  might  or 
might  not  be  produced  ; for,  as  I have  said, 
the  head  of  the  bone  moves  so  readily  in 
the  acetabulum,  that  the  least  impetus,  even 
through  the  periosteum  and  reflected  membrane, 
will  cause  it  to  move  simultaneously  with  the 
shaft ; and  if  it  should  do  so  in  the  same 
relative  proportion,  crepitus  cannot  be  felt.  If 
crepitus  be  not  elicited  by  bending  the  limb 
upon  the  pelvis,  the  surgeon  may  try  to  pro- 
duce it,  by  causing  the  limb  to  be  gently  rota- 
ted^ while  he  endeavours  to  fix  the  head  of  the 
bone,  by  pressing  it,  with  his  fingers,  back 
against  the  acetabulum. 

If  I may  be  allowed  to  sum  up  the  symptoms  Summary  of 

^ symptoms 

of  this  accident,  I may  state,  as  far  as  my  ob-  of  this  accident, 
servation  will,  at  present,  enable  me  to  decide, 
that  the  patient  feels,  immediately  after  he  has 
sustained  this  injury,  a remarkable  diminution 
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in  the  powers  of  the  limb.  He  feels  pain  at  the 
upper  and  inner  part  of  the  thigh,  especially  in 
the  line  of  the  tendon  of  the  psoas  magnus  and 
iliacus  internus,  which  is  increased  when  the 
limb  is  made  to  bear  a part  of  the  weight  of  the 
body ; and  sometimes  when  the  limb  is  exten- 
ded in  a straight  line  with  it ; or  when  it  is  bent 
upon  the  pelvis,  and  at  the  same  time  rolled  in- 
ward. He  experiences  tenderness  in  the  joint 
when  it  is  pressed  upon.  Crepitus  is  sometimes 
felt ; and  there  is,  occasionally,  a slight  degree 
of  retraction  and  eversion  of  the  limb. 

Having  mentioned  the  causes  of  this  fracture, 
the  age  at  which  it  most  frequently  occurs,  as 
well  as  the  symptoms,  as  far  as  I have  been 
able  to  ascertain  them,  I shall  go  on  to  the  con- 
sideration of  the  manner  in  which  the  parts  are 
nourished,  both  before  and  after  the  accident ; 
and  shall  endeavour  to  show  the  dilference  be- 
tween a fracture  of  the  cervix  femoris  within 
the  synovial  capsule,  when  unaccompanied  with 
laceration  of  the  close  coverings,  and  a fracture 
of  the  middle  of  the  bone,  as  far  as  it  regards 
the  reparative  process. 

It  will  be  recollected,  that  arteries  supplying 
the  head  and  neck  of  the  bone  with  blood  for 
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their  nourishment  and  reparation,  ramify  in  the 
periosteum  and  reflected  membrane,  in  a direc- 
tion from  the  trochanters  to  the  head  of  the 
bone,  as  might  be  seen  in  Fig,  a,  where  they 
are  represented  in  an  injected  state ; 


and  that  branches  are  sent  into  the  bone  from 
the  periosteum  and  reflected  membrane,  which 
take  the  same  direction,  viz,  from  the  trochan- 
ters towards  the  head,  as  in  Fig.  (p.  94,) 
which  represents  a section  of  an  injected  femur, 
with  part  of  its  capsular  and  round  ligament 
attached. 
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The  arteries  which  pass  into  the  ligamentum 
teres  and  which  are  destined  principally  for  its 
support,  may  convey  a very  small  quantity  of 
blood  to  the  head  of  the  bone  ; but  they  are 
so  extremly  minute  that  we  cannot  suppose, 
that  the  head  of  the  bone  derives  any  consider- 
able portion  of  its  nourishment  from  this  source. 
What,  then,  is  the  difference  in  the  mode  by 
which  nourishment  is  conveyed  to  the  head  and 
neck  of  the  thigh-bone  within  the  capsule,  and 
that  by  which  the  other  parts  of  the  bone  are 
nourished  ? It  will  be  seen  that,  if  we  leave 
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out  of  our  consideration  the  minute  arteries  of 
the  ligamentum  teres,  we  have  only  one  source 
of  nourishment,  which  is  the  arteries  that  go 
to  the  head  and  neck  of  the  bone,  in  a direc- 
tion from  the  trochanter  towards  the  pelvis ; 
some  of  which  penetrate  the  capsular  ligament 
and  ramify  beneath  the  reflected  membrane  to 
the  head  of  the  bone  sending  olF  branehes  in 
their  course,  which  pass  into  the  bone  and 
take  the  same  direction  ; and  other  very  small 
branches  go  to  the  neck  of  the  bone,  from  those 
which  ramify  in  that  part  of  the  substance  of 
the  bone,  which  is  external  to  the  capsule. 

This  being  the  manner  in  which  the  head 
and  neck  of  the  bone  are  nourished,  what  will 
be  the  effect  of  a complete  fracture  of  the  neck 
within  the  capsule,  upon  those  vessels  which 
pass  to  the  head  of  the  bone  through  the  sub- 
stance of  the  neck  ? It  is  evident,  that  the  ar- 
teries which  enter  the  bone  on  the  trochan- 
teral  side  of  the  fracture,  will  be  divided,  as  in 
Fig.  c,  (p.  96 ;)  consequently,  a very  conside- 
rable portion  of  the  nourishment,  which  would 
otherwise  be  conveyed  to  the  pelvic  portion^ 
will  be  cut  off. 


The  effect  of 
fracture  upon 
the  vessels  in 
the  substance 
of  the  bone. 
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From  this  we  see  that  the  pelvic  end  of  the 
bone  is  placed  under  circumstances  somewhat 
different  from  a fractured  end  of  a bone  in  any 
other  situation  external  to  a capsule,  even  when 
the  fracture  is  of  the  favourable  kind,  of  which 
we  are  now  speaking.  In  what  respect  ? The 
fractured  ends  external  to  a capsule  are  pretty 
equally  supplied  with  blood,  in  consequence  of 
arteries  being  equally  distributed,  or  nearly  so, 
through  each  of  the  fractured  ends ; which  is 
not  the  case  when  a fracture  of  the  neck  of  the 
bone  exists,  within  the  synovial  capsule. 
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We  have  now  to  consider  how  far  the  dimi- 
nution of  the  quantity  of  nourishment,  naturally 
sent  to  the  pelvic  portion  of  the  bone,  in  conse- 
quence of  the  laceration  of  the  arteries  within 
the  substance  of  the  neck,  may  influence  the 
reparative  process  ; and  whether  there  are  any 
circumstances  in  the  vital  condition  of  the  frac- 
tured ends,  that  render  union  by  bone  in  such 
cases  physically  impossible  ; and  why  it  is  that 
fractures  of  this  kind  are  so  seldom  found  united. 

It  is  a general  law  for  fractures  to  unite,  more 
or  less  rapidly,  according  to  the  quantity  and 
capacity  of  the  blood-vessels  that  supply  the 
fractured  parts.  In  the  young,  the  arteries  are 
large  and  numerous,  and  in  them  we  find  the 
union  of  a fracture  speedily  effected  ; in  the 
old,  they  are  smaller  and  much  less  abundant, 
and  consequently,  the  uniting  process  in  them 
is  comparatively  tardy.  Let  us  apply  this  law  in 
the  kind  of  fracture  which  we  are  now  consider- 
ing. I have  said,  that  the  bones  of  old  persons 
unite  much  more  tardily  than  those  of  young  ; 
occasionally  they  take  double,  sometimes  treble 
the  time  in  uniting,  and  that  the  cause  of  this, 
is  the  diminished  quantity  of  blood  sent  to 
them.  Now,  the  fracture  of  which  we  are 
speaking,  occurs  principally  in  old  people,  in 


Is  the  division 
of  these  vessels 
sufficient  to 
prevent  osseous 
union  ? 
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whom  the  blood  is  scantily  sent  to  the  bones  ; 
and  the  fracture  renders  this  supply  to  the  head 
of  the  femur  still  less,  by  tearing  through  a por- 
tion of  the  vessels,  which  go  to  the  pelvic  por- 
tion. What  is  the  evident  inference  to  be  drawn 
from  these  facts  ? That,  as  there  is  in  the  pelvic 
portion  a less  supply  of  the  pabulum,  which  is 
necessary  for  the  production  of  the  uniting  me- 
dium, the  process  of  union  must  be  retarded,  as 
an  edifice  takes  a longer  period  in  building  when 
the  labourers  are  few,  or  the  materials  supplied 
but  slowly  ; but  we  must  not  consider  from  this, 
that  a fracture  thus  situated,  can  never  unite, 
any  more  than  we  may  infer,  that  an  edifice  so 
circumstanced,  could  never  be  built.  Notwith- 
standing the  vessels  in  the  substance  of  the  bone 
are  torn  through,  there  are  yet  left  entire  the 
majority  of  those  that  pass  over  the  fracture,  as 
they  ramify  in  the  periosteum  and  reflected  mem- 
brane, in  their  way  to  the  pelvic  extremity  or 
head  of  the  bone  ; consequently,  a considerable 
supply  of  blood  is  still  sent  to  the  pelvic  por- 
tion. Here  a question  naturally  arises — whether 
this  supply,  added  to  the  small  quantity  which 
the  head  of  the  bone  may  derive  through  the 
arteries  of  the  ligamentum  teres,  and  that  which 
it  obtains  by  a renewed  arterial  communication 
between  the  fractured  surfaces,  be  sufficient  to 
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prodcue  a bony  deposite  from  the  fractured  end 
of  the  pelvic  portion  ? The  number  and  size  of 
these  vessels  would  lead  us  to  conclude,  a priori, 
that  they  are  sufficient  for  this  purpose  ; and 
that  they  are  so,  is  rendered  evident  by  the 
appearance  of  the  fractured  end,  whieh,  after 
a time,  becomes  smooth,  and  also  denser  than 
natural. 

There  are  other  circumstances  attending  this 
variety  of  fracture,  which,  it  might  be  said,  have 
an  influence  in  preventing  the  process  of  osseous 
union.  The  only  one,  however,  which  appears 
to  me  to  bear  upon  the  physical  possibility  of 
union  is  the  effect  of  the  synovia.  If  any  por- 
tion of  the  periosteum  and  reflected  membrane 
be  torn  through  in  the  slightest  degree,  which 
it  is  probable  they  will  be  in  every  case,  the 
synovia  will  get  between  the  fractured  surfaces 
of  the  bone  ; and  it  might  seem,  that  its  pre- 
sence would  prevent  the  bony  matter, thrown  out 
from  the  opposing  ends,  from  coalescing,  and 
that,  consequently,  bony  union  would  not  take 
place,  even  though  a large  quantity  of  callus  be 
deposited.  Granting,  however,  that  the  synovia 
might  have  some  effect  in  preventing  union  by 
bone  ; yet  we  have  abundant  evidence  to  prove, 
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that  its  influence  is  readily  overcome  in  other 
situations. 

When  a fracture  extends  in  an  oblique  di- 
rection from  the  trochlea  of  the  os  humeri  to 
just  above  the  inner  or  outer  condylcj  the  syno- 
vial membrane  must  frequently  be  more  or  less 
torn,  and  when  it  is  lacerated,  the  synovia 
readily  insinuates  itself  between  the  fractured 
surfaces  ; but  we  do  not  find  that  its  presence 
in  such  cases  prevents  the  fracture  from  uniting. 
The  same  might  be  said  of  fractures  extending 
into  the  knee-joint,  or  into  the  ancle-joint ; and 
I see  nothing  which  would  lead  me  to  infer,  that 
the  influence  of  the  synovia  in  fractures  of  the 
neck  of  the  thigh-bone  within  the  capsule,  is 
such,  as  to  make  them  of  itself  an  exception  to 
the  law  which  is  found  to  obtain  in  the  union 
of  fractures  extending  into  other  joints. 

It  appears  to  me  that,  as  far  as  regards  the 
physical  or  vital  condition  of  the  parts,  there  is 
only  one  circumstance  which  in  any  way  tends 
to  make  the  prognosis  more  unfavourable  in  frac- 
tures of  the  neck  of  the  thigh-bone,  within  the 
synovial  capsule,  when  the  close  coverings  are 
but  little  injured,  than  in  fractures  extending 
into  other  joints,  which  is  the  division  of  the  ar- 
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teries  that  go  to  the  head  of  the  bone,  through 
the  substance  of  the  neck ; and  this  is  not,  in 
my  opinion,  sufficient  to  render  it  physically 
impossible  that  union  should  take  place. 

I am  well  aware  that,  under  the  ordinary  treat- 
ment, the  fractured  ends  are  not  kept  in  a state 
of  quietude ; and  that  the  degree  of  motion 
which  is  allowed  to  take  place  in  these  frac- 
tures, is  often  sufficient  to  prevent  union  in 
fractures  much  more  favourably  situated.  It 
’ will,  however,  be  perceived,  that  this  impedi- 
ment to  union  is  referable  to  the  imperfection 
of  the  mechanical  means  resorted  to,  rather  than 
to  the  nature  of  the  injury,  for  the  cure  of  which 
they  are  employed.  From  the  view  which  I 
take  of  this  subject,  the  cause  of  want  of  union 
which  is  observed  in  these  cases,  is  not  physical, 
but  mechanical  ; — the  fault  lies  at  the  door  of 
surgery,  and  not  in  the  nature  of  the  accident. 

In  the  course  of  the  preceding  observations, 
I have  laid  great  stress  upon  the  importance  of 
the  periosteum  and  reflected  membrane,  as  a 
medium  through  which  nourishment  is  princi- 
pally conveyed  to  the  head  of  the  bone  when 
there  is  a complete  fracture  of  the  neck  within 
the  capsule,  unaccompanied  by  any  considerable 


The  principal 
cause  of  non- 
union in  these 
cases. 


The  close  co- 
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laceration  of  these  coverings  ; now  it  sometimes 
happens  that,  though  these  coverings  shall  not 
have  been  much  lacerated  by  the  aceident,  they 
are  torn  through  after  it,  either  by  the  incau- 
tious movements  of  the  patient,  or  the  improper 
handling  of  the  attendants.  This  is  likely  to 
occur  when  the  weight  of  the  body  is  thrown 
upon  the  limb,  as  might  be  the  case  when  this 
fracture  happens  to  a person  in  a state  of  intoxi- 
cation ; or  when  the  attendants  are  careless  in 
removing  the  patient  from  place  to  place  ; or  it 
might  be  produced  even  by  the  surgeon  himself, 
if  he  be  ignorant  or  incautious,  in  conducting 
his  examination  of  the  limb. 


This  has  been 
observed  by 
several  sur- 
geons. 


That  such  an  accident  might  occur  must  be 
evident,  when  we  consider  the  thinness  of  these 
coverings,  and  the  nature  of  the  surfaces  which 
are  opposed  to  them  — I mean  the  serrated 
edges  of  the  fractured  ends  of  the  bone.  The 
structure  and  state  of  the  parts  favour  such  an 
opinion,  and  though  we  were  less  able  to  explain 
the  fact,  we  should  not,  I think,  be  less  con- 
strained to  receive  it.  Sabatier  states,  that  he 
has  seen  this  oceur  as  late  as  the  twenty-third 
day  after  the  aceident.  I have  seen  three  cases 
in  which  retraction  took  place  in  a few  days 
after  the  accident.  This,  in  fractures  within  the 
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capsule,  can,  it  seems  to  me,  only  be  accounted 
for  upon  the  supposition  that  the  investing 
membranes  had  then  become  more  extensively 
lacerated,  or  perhaps,  entirely  torn  through  by 
the  incautious  manner  in  which  the  parts  were 
examined,  or  by  some  other  equally  efficient 
cause. 

I am  disposed  to  believe,  however,  that  the 
periosteum  and  reflected  membrane  are  some- 
times divided  by  the  operation  of  causes  which 
are  not  under  the  control  of  the  patient ; and 
which  are  quite  independent  of  any  awkward 
management  on  the  part  of  the  attendants. 
We  know  that  when  any  part  of  the  body  is 
unnaturally  pressed  upon,  and  the  pressure  con- 
tinued for  a considerable  period,  it  becomes 
thickened  or  absorbed  ; according  to  the  degree 
of  pressure  exerted,  and  the  power  of  the  part 
to  bear  it.  If  the  pressure  be  slight,  and  the 
power  of  the  part  strong.  Nature  builds  up  a 
barrier  against  the  inconvenience  ; this  we  see 
well  exemplified  in  the  formation  of  a common 
corn  ; but  if  the  pressure  be  great,  and  Nature 
finds  she  cannot  protect  herself  against  it  by 
adding  layers  of  defensive  matter,  she  effects  the 
removal  of  a portion  of  the  part,  in  order  to  fa- 
cilitate her  future  operations.  We  see  the  pres- 
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sure  of  tumours  produce  absorption  of  the  bo- 
dies of  the  vertebrie  of  the  ribs  and  other  parts. 
May  we  not  then,  by  a parity  of  reasoning, 
apply  this  law  of  nature  with  great  propriety  in 
the  consideration  of  fractures  of  the  neck  of  the 
thigh-bone  ? We  know  that,  in  these  cases,  the 
keen  and  irregular  edges  of  the  fractured  ends 
are  constantly  forced  by  the  action  of  the  mus- 
cles against  the  periosteum  and  reflected  mem- 
brane, when  they  happen  to  escape  laceration, 
at  the  time  of  the  accident ; what,  then,  should 
we  infer  would  be  the  result  of  such  constant 
pressure,  as  is  kept  up  by  those  strong  muscles 
which  tend  to  retract  the  limb,  and  force  the 
fractured  ends  against  these  coverings  ? It  seems 
to  me,  that  if  such  pressure  be  allowed,  it  will 
be  likely  to  effect  a speedy  absorption  of  the 
periosteum  and  reflected  membrane  in  the  situ- 
ation of  the  fracture,  and  this  absorption  will  be 
hastened  by  the  friction  which  takes  place  when 
the  patient  moves ; and  what  would  be  the 
immediate  consequence  of  a division  of  these 
coverings  thus  effected  ? Retraction  of  the  limb. 
This  perfectly  coincides  with  what  takes  place 
in  other  parts.  If,  in  an  oblique  fracture  of  the 
leg,  the  bones  are  suffered  to  overlap,  the  riding 
is  much  greater  a few  days  after  the  occurrence 
of  the  fracture,  than  within  the  first  few  hours. 
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This  difference  arises  from  absorption,  or  from 
laceration  of  the  contiguous  textures  after  the 
accident,  in  consequence  of  the  motion  of  the 
fractured  ends  of  the  bones  ; for  the  muscles 
very  soon  retract  the  lower  portions  of  the  bone, 
as  far  as  the  first  laceration  of  the  soft  parts 
will  allow,  and  then  the  whole  are  pressed  by 
the  action  of  the  muscles  against  the  contigu- 
ous textures,  which  must  be  frequently  torn  in 
parts  by  the  ends  of  the  bones,  and  in  others 
they  are  gradually  removed  by  absorption  ; and 
the  fracture  rides  in  the  same  proportion,  till  the 
action  of  the  muscles  is  resisted,  and  the  ends 
of  the  bones  prevented  from  any  considerable 
extent  of  motion,  by  the  adhesions  which  take 
place  in  the  fracture,  or  by  other  means.  One 
might  at  first  suppose,  that  adhesions  would  as 
speedily  take  place  in  fractures  of  the  neck  of 
the  thigh-bone  within  the  capsule,  as  in  those 
which  are  exernal  to  it ; but,  on  further  consi- 
deration, it  will  appear,  that  the  adhesions 
which  are  produced  between  the  fractured  ends 
of  the  cervix  within  the  capsule,  will  be  much 
more  slowly  effected  in  consequence  of  the  in- 
jured parts  being  so  little  assisted  in  producing 
them  by  those  which  surround  the  bone  in  this 
situation. 
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Inference. 


The  causes  of 
these  fractures. 


Thus^  then^  we  see  that  a fracture  of  the  neck 
of  the  thigh- hone  within  the  capsule^  which  at 
the  time  of  the  aceident  might  have  been  of 
the  most  favourable  kind  for  osseous  union^  may 
so  far  have  the  periosteum  and  reflected  mem- 
brane injured  by  the  improper  management  of 
the  attendants,  or  by  the  motion  of  the  broken 
surfaces  arising  from  the  movements  of  the  pa- 
tient, or  by  absorption  in  consequence  of  pres- 
sure, or  by  all  these  causes  operating  at  one  or 
at  different  periods,  as  to  be  converted  into  the 
state  of  a fracture,  which,  from  the  first,  is  of 
the  most  unfavourable  kind  for  bony  union,  of 
which  I shall  treat  in  the  next  section. 


Sec.  3. — Fractures  of  the  Cervix  Femorls 
within  the  Synovial  Capsule,  in  which  the 
close  Coverings  of  the  Bone  are  nearly  or 
quite  divided. 

The  predisposing  and  immediate  causes  of  frac- 
ture of  the  neck  of  the  thigh-bone  within  the 
synovial  capsule  are  the  same,  whether  the 
fracture  be  or  be  not  attended  with  a division 
of  the  periosteum  and  reflected  membrane. 


The  symptoms.  symptoms  of  this  accident,  when  accorri- 


107 

panied  with  a division  of  the  close  coverings, 
are  much  more  strongly  marked  than  in  that 
where  they  remain  nearly  or  quite  entire  ; and, 
with  few  exceptions,  are  the  same  in  all  cases. 
When  the  fracture  of  which  we  are  now  speak- 
ing exists,  the  retraction  of  the  limh  is  usually 
from  three  quarters  of  an  inch  to  an  inch  and  a 
half ; commonly,  however,  in  the  recent  state 
of  the  injury,  it  is  not  more  than  an  inch. 
There  is  eversion  of  the  foot,  attended  with 
great  diminution  of  the  powers  of  the  limb  ; the 
patient,  however,  is  still  able  to  roll  it  inward, 
frequently  so  far  as  to  bring  the  foot  from  its 
everted  position  high  enough  to  place  the  limb 
in  that  position  which  might  be  called  supine, 
or  in  which  the  ball  of  the  great  toe  and  the 
superior  anterior  spinous  process  of  the  ilium 
are  in  a straight  line  with  the  long  axis  of  the 
body.  The  patient  can  also  bend  the  limb  a 
little  upon  the  pelvis,  but  not  without  great 
pain,  when  the  fracture  is  in  the  recent  state. 
He  experiences  pain  opposite  the  insertion  of 
the  psoas  magnus  and  iliacus  internus,  which 
is  increased  when  the  limb  is  bent  upon  the 
pelvis,  especially  when  it  is,  at  the  same  time, 
adducted  and  inverted.  The  limb  might  be 
readily  drawn  down  to  its  proper  length,  but, 
as  soon  as  the  extension  is  discontinued,  it  be- 
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comes  again  retracted  ; and  might  be  passively 
moved  in  every  direction,  but  not  without  pro- 
ducing pain.  When  the  limb  is  rotated,  the 
trochanter,  instead  of  moving  in  a circle,  is 
observed  to  roll,  as  it  were,  upon  a pivot. 
Crepitus  may  generally  be  felt  when  the  limb 
is  drawn  down,  and  then  rotated,  while  the 
head  of  the  bone  is  fixed  firmly  in  the  aceta- 
bulum, by  pressing  upon  it  with  the  fingers 
over  the  front  of  the  joint. 


The  foot  some- 
times inverted. 


It  sometimes  happens  that  this  accident  is 
accompanied  by  an  inverted  position  of  the 
foot.  In  the  second  part  of  the  thirteenth 
volume  of  the  Medico-Chirurgical  Transactions, 
Mr.  Stanley  has  mentioned  a case,  the  only 
one,  I believe,  on  record,  in  which  there  was 
inversion  of  the  foot  attending  a fracture  en- 
tirely within  the  capsule  of  the  joint. 


A middle  aged  man  fell  in  the  street,  and 
his  hip  struck  the  curb-stone.  The  immediate 
consequences  were,  that  the  limb  was  inverted 
and  shortened  to  the  extent  of  an  inch,  and  no 
crepitus  could  be  discovered.  It  was  presumed 
that  a dislocation  had  occurred,  and  accordingly 
an  extension  of  the  limb  was  made,  and  so  great 
was  the  constitutional  irritation  occasioned  by 
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the  repeated  trials  to  reduce  the  supposed  dis- 
location, that  the  man  died  about  five  months 
from  the  time  of  the  accident.  In  the  dis- 
section of  the  hip  a fracture  was  found  extending 
obliquely  through  the  middle  of  the  neck  of 
the  femur,  but  entirely  within  the  capsule.  A 
portion  of  the  fibrous  and  synovial  membrane 
on  the  anterior  side  of  the  neck  of  the  bone 
had  escaped  laceration.”=^ 

/ 

The  causes  which  gave  rise  to  the  inverted 
position  of  the  limb  in  this  instance  are  evident. 

The  foot  is  occasionally  upright.  I have  seen  The  foot  is  oc 

‘ ^ ^ ^ casionally  up 

only  one  instance  of  this,  and  am  disposed  to  right, 
attribute  the  position  which  the  limb  assumed, 
in  this  case,  to  an  entire  state  of  a portion  of 
the  investing  membranes  on  the  anterior  and 
posterior  parts  of  the  neck.  These  slips  of  the 
synovial  and  fibrous  coverings  might  be  sepa- 
rated from  the  bone  sufficiently  to  allow  of 
retraction  to  the  extent  of  an  inch  or  more,  as 
might  be  seen  in  a preparation  now  in  my  pos- 
session. 

* The  same  position  would  be  likely  to  occur  if  the 
fracture  of  the  cervix,  in  this  situation,  were  accompanied 
with  a fracture  separating-  the  trochanters  from  the  shaft  of 
the  bone. — Author, 


No  one  position 
constant. 


The  cause  of 
the  pain  felt 
upon  rotating 
the  limb. 


Crepitus  can- 
not always  be 
elicited. 
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Hence  it  appears  that  no  one  position  of  the 
limb  can  be  considered  as  an  invariable  atten- 
dant on  fractures  of  the  neck  of  the  thigh-bone, 
even  when  they  are  accompanied  with  lacera- 
tion of  the  investing  soft  parts.  Eversion  of  the 
foot,  however,  is  almost  always  present  when 
the  fracture  is  in  the  neck  only  ; and  when  the 
limb  assumes  any  other  position,  it  seems  to 
me  that  it  might  be  fairly  attributed  to  the 
direction  and  seat  of  the  fracture,  and  the  pecu- 
liar laceration  of  the  surrounding  parts,  which 
might  take  place  at  the  time  of  the  accident, 
or  subsequently  to  its  occurrence. 

The  increase  of  pain  which  is  experienced  on 
bending  and  rotating  the  limb,  when  the  close 
coverings  are  torn  through,  arises  principally 
from  the  friction  of  the  serrated  edges  of  the 
fractured  surfaces  against  the  loose  and  inflamed 
portion  of  the  capsule  of  the  joint ; and  not 
from  any  injury  inflicted  upon  the  synovial  and 
fibrous  membranes  naturally  investing  the  bone, 
as  when  these  membranes  are  not  divided. 

It  often  happens  that  crepitus  is  not  disco- 
vered, even  when  the  other  symptoms  are  so 
evident  as  to  leave  no  doubt  of  the  existence  of 
a fracture.  This  is  sometimes  to  be  attributed 
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more  to  the  manner  in  which  the  examination 
is  conducted  than  to  the  nature  of  these  cases. 
I have  frequently  seen  surgeons  attempt  to  pro- 
duce crepitus  without  drawing  the  limb  down 
to  its  natural  position  ; and,  after  twisting  it 
about  for  a considerable  time,  they  have  pro- 
nounced that  crepitus  could  not  be  felt.  It  is 
not  to  be  expected  that  crepitus  will  be  elicited 
by  such  a mode  of  examination.  In  order  to  en- 
able us  to  produce  crepitus,  the  limb  should  be 
first  extended,  with  a view  to  bring  the-fractured 
surfaces  into  contact ; and  then  rotated,  while 
the  head  of  the  hone  is  fixed  in  the  acetabulum 
by  means  of  the  fingers.  The  surgeon  should 
place  one  hand  upon  the  head  of  the  bone  and 
the  other  upon  the  trochanter  major;  and  should 
press  the  head  of  the  bone  back  against  the 
acetabulum,  while  the  assistant  extends  the 
limb  and  gently  rotates  it.  As  far  as  I can  find, 
surgeons  had  overlooked  the  important  advan- 
tage which  is  gained  by  fixing  the  head  of  the 
bone.  I am  not  aware  of  any  author  who 
mentions  it,  nor  of  any  surgeon  who  practises 
it,  except  those  who  have  received  the  idea 
either  directly  or  indirectly  from  myself.  Still, 
however,  it  must  not  be  considered  that  crepitus 
might  be  discovered  in  every  instance,  even 
under  the  most  judicious  examination.  For,  in 
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Question  as  to 
the  possibility 
of  producing 
bony  union  in 
these  cases. 


some  cases,  it  is  impossible  to  command  the 
pelvic  portion,  so  as  to  ensure  sufficient  appo- 
sition of  the  fractured  surfaces  to  allow  of  the 
production  of  crepitus.  The  head  of  the  bone 
might  be  turned  round  in  its  socket,  so  as  to 
place  the  fractured  surface  of  the  pelvic  portion 
of  the  neck  out  of  the  way  of  that  portion  which 
is  attached  to  the  trochanter ; and,  when  this 
happens,  the  latter  will  be  brought  into  con- 
tact with  a natural  surface  ; and  consequently, 
when  the  fractured  surfaces  are  thus  relatively 
placed,  crepitus  is  not  likely  to  be  occasioned 
by  rotating  the  limb,  even  when  the  head  of 
the  bone  is  prevented  from  moving.  There  is, 
then,  in  my  opinion,  two  reasons  to  be  assigned 
for  the  occasional  absence  of  this  symptom, 
even  when  the  limb  is  judiciously  examined  : 
1st.  The  great  mobility  of  the  head  of  the  bone, 
whose  motions  cannot  always  be  controlled, 
especially  in  fat  persons  ; and,  2d.  The  contact 
of  a natural  and  a fractured  surface,  which  does 
not  allow  of  the  production  of  the  crepitus  of 
fracture. 

It  is  a question  at  present  agitated,  whether 
in  this  variety  of  fracture,  union  of  the  fractured 
surfaces  can  be  effected,  by  the  interposition  of 
osseous  matter  ? The  opinion  which  now  very 
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commonly  prevails,  is,  that  a fracture  of  the 
neck  of  the  thigh-bone,  accompanied  with  con- 
siderable laceration,  though  it  might  not  amount 
to  a complete  division  of  the  close  coverings, 
cannot  be  made  to  unite  by  bone.  This  opinion, 
promulgated  by  a gentleman  whose  professional 
acquirements  I shall  always  respect,  has  led 
surgeons,  in  general,  to  abandon  these  cases  to 
the  operation  of  Nature,  and  hence  we  find, 
that  a very  numerous  class  of  accidents — so  nu- 
merous, indeed,  that  our  hospitals  are  seldom 
free  from  them — ^are  regarded  as  beyond  the 
reach  of  surgery.  As  I cannot  subscribe  to  this 
opinion,  nor  to  the  practice  of  leaving  such  pa- 
tients to  their  fate,  I shall,  I hope,  be  excused 
for  entering  into  this  subject  a little  more  mi- 
nutely, and  for  investigating,  somewhat  criti- 
cally, the  arguments  of  that  gentleman,  who 
is  the  principal  supporter  of  the  doctrine  of 
non-union. 

When  a fracture  occurs  in  this  situation, 
without  laceration  of  the  close  coverings  of  the 
cervix,  the  arteries  which  go  to  the  head  of  the 
bone  through  the  substance  of  the  neck,  are,  as 
I have  said,  torn  through,  and  the  vessels  which 
principally  supply  the  head,  are,  in  such  cases, 
conveyed  to  it  over  the  fracture  in  the  perios- 
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The  mode  in 
which  the  head 
of  the  bone  is 
nourished, 
when  the  frac- 
ture is  accom- 
panied with 
laceration  of 
the  investing 
membranes. 
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teum  and  reflected  membrane ; but  when  the 
variety  of  fracture  now  under  consideration  ex- 
ists,  not  only  are  the  vessels  which  pass  to  the 
head  of  the  bone  through  the  substance  of  the 
neck  divided^  but  also  those  which  go  to  it  in 
the  periosteum  and  reflected  membrane,  in  con- 
sequence of  the  laceration  of  these  coverings. 
The  state  of  the  parts  which  is  observed  in  these 
cases  I have  attempted  to  represent  in  the  ac- 
companying diagram.  (Fig,  d.) 


In  fractures  of  this  description,  it  is  obvious, 
that  the  head  of  the  bone  is  insulated  from  the 
shaft ; and  can  only  be  nourished,  while  thus 
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circumstanced,  by  the  vessels  which  pass  into 
it  through  the  ligamentum  teres.  We  should 
hardly  suppose,  a priori,  that  these  vessels  are 
sufficient  to  support  the  vitality  of  the  head  of 
the  bone.  Experience,  however,  proves  that 
they  are  sufficient  for  this  purpose,  since  I have 
never  heard  of  more  than  one  instance,  and  I 
am  not  aware  of  any  on  reeord,  in  which  the 
head  of  the  bone  sloughed,  in  consequence  of  a 
simple  fracture  of  the  neck.^ 

We  have  here  abundant  evidence  that  the 
head  of  the  bone  receives  a sufficient  quantity 
of  nourishment  for  its  support ; and  the  next 
point  to  be  considered  is,  whether  it  receives 
enough  for  the  production  of  an  osseous  union. 
If  I properly  understand  Sir  Astiey  Cooper,  he 
believes  it  almost,  if  not  quite,  physically  im- 
possible, that  bony  union  should  be  brought 
about  in  these  cases  ; and  his  principal  reason 
for  this  opinion  is  drawn  from  the  manner  in 
which  the  pelvic  portion  is  nourished,  when 
there  is  a fracture  of  the  neck  in  this  situation, 
accompanied  with  extensive  laceration  of  the 

* This  was  mentioned  to  me  by  Mr.  Brodie.  It  occurred 
in  a person  whom  he  had  an  opportunity  of  examining-  after 
death. 

I 2 


The  principal 
cause  of  non- 
union in  Sir 
Astiey  Cooper’s 
opinion. 
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The  vitality  of 
the  head  of  the 
bone  supported 
and  a deposi- 
tion of  osseous 
matter  produc- 
ed. 


Sir  Astley 
Cooper’s  obser- 
vations upon 
this  subject. 


Observations 
upon  Sir  Ast- 
ley’s  state- 
ments. 


close  coverings  of  the  bone.  He  says,  the 
principal  reason  which  may  be  assigned  for  the 
want  of  union  of  this  fracture,  is  the  absence  of 
ossific  action  in  the  head  of  the  thigh-bone, 
when  separated  from  its  cervix,  its  life  being 
then  solely  supported  by  the  ligamentum  teres, 
which  has  only  a few  minute  vessels  ramifying 
throuc^h  it  to  the  head  of  the  bone.” 

The  vessels,  however,  which  enter  the  head 
of  the  bone  in  such  cases,  are  not  only  sufficient 
to  support  its  vitality,  but  are  also  adequate  to 
the  production  of  an  osseous  deposite  ; as  is 
evinced  by  the  state  of  the  fractured  surface  of 
the  pelvic  portion,  in  many  of  these  cases,  a 
considerable  period  after  the  occurrence  of  the 
fracture. 

Sir  Astley  Cooper,  indeed,  disputes  this ; but, 
in  the  very  next  paragraph,  he  says,  the  can- 
celli  are  rendered  firm  and  smooth  by  friction, 
as  we  see  in  other  bones  where  their  articular 

f 

cartilages  are  absorbed,  giving  the  surface  the 
appearance  of  ivory.” 

If  this  passage  be  strictly  examined,  I think 


* In  the  fourth  edition  of  his  work  on  Dislocations,  Sir 
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it  will  appear  that  Sir  Astley  here  admits  all 
that  is  necessary  for  my  present  purpose^  viz. 
that  an  osseous  deposition  does  take  place  in 
the  cancellous  structure  of  the  pelvic  portion ; 
otherwise  we  must  infer,  that  friction  alone  is 
capable  of  increasing  the  density  of  bodies,  so 
as  to  make  those  which  are  loose  and  cellular, 
like  the  neck  of  the  thigh-bone,  firmer  than 
their  natural  structure.  This,  however,  I be- 
lieve, is  not  the  case.  I think  it  will  be  found 
that  friction  is  as  little  capable  of  rendering  the 
cancellated  structure  of  the  neck  of  the  thigh- 
bone firm  and  smooth,”  so  as  to  give  it  the 
appearance  of  ivory” ; as  it  is  of  increasing  the 
natural  density  of  any  other  body  whose  parts 
are  equally  cellular  and  loosely  connected.  This 
appearance  of  the  fractured  surface  can  only 

Astley  states,  that  ‘‘  there  are  upon  the  head  of  the  bone 
very  small  white  spots  like  ivovy  and,  in  the  same  edition, 
he  says,  “ the  fractured  surface”  of  the  pelvic  portion  i® 
sometimes  partially  coated  with  a ligamento- cartilaginous 
deposite.”  I give  Sir  Astley’s  expressions  in  the  1st  and  4th 
editions  of  his  work,  because  the  ideas  conveyed  in  both,  upon 
this  point,  appear  to  me  to  be  correct,  though  they  differ  a 
little  from  one  another  ; for,  in  some  cases,  a great  part  of  the 
fractured  surface  of  the  head  of  the  bone  has  the  appearance 
of  ivory,”  and  in  others,  only  small  white  spots  like  ivory” 
are  seen,  and  in  some  the  surface  is  merely  covered  with  a 
" ligamentous  or  a ligamento-cartilaginous  deposite.” 
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The  vessels 
which  enter  the 
head of  the bone 
might  produce 
the  appearance 
of  ivory. 


arise  from  a deposition  of  bone  ; which  Sir 
Astley  does  not  deny,  by  saying,  that  it  is  pro- 
duced by  the  same  cause  as  that  which  gives 
rise  to  it  in  other  bones,”  when  their  arti- 
cular cartilages  are  absorbed.”  I presume  that 
few  scientific  surgeons  will  be  disposed  to  dis- 
pute, that  the  dense  structure  which  we  see 
covering  portions  of  the  articular  ends  of  a bone, 
in  such  cases,  arises  from  an  osseous  deposition 
in  the  cancellated  structure,  and  upon  the  sur- 
face of  the  denuded  parts,  from  the  arteries  by 
which  the  bone  is  nourished  ; and,  if  this  be  the 
case,  why  should  we  assign  the  production  of  a 
similar  appearance  of  the  fractured  surface  of 
the  pelvic  portion  of  the  cervix  femoris  to  the 
operation  of  a cause  which  is  incapable  of  pro- 
ducing it,  when  we  see  that  it  is  effected  in  other 
situations  by  a natural  process  ? 

Independent  of  this  fact,  I see  no  sufficient 
reason  to  induce  me  to  believe,  that  the  same 
process  which  is  accomplished  on  the  articular 
surfaces,  might  not  go  on  in  the  head  of  the 
thigh-bone  when  separated  from  the  cervix, 
and  only  connected  to  the  acetabulum  by  the 
intervention  of  the  ligamentum  teres,  by  an 
increased  effort  on  the  part  of  similar  agents  ; 
though  it  is  probable  that  this  appearance  of 
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ivory”  will  be  more  slowly  brought  about,  in 
consequence  of  the  vessels  of  the  head  of  the 
bone  being  less  numerous  than  those  which 
supply  the  articular  ends  of  the  bone,  where  no 
fracture  exists. 

Let  us  pursue  the  arguments  in  favour  of  the 
physical  possibility  of  union  a little  further. 
We  see  that  splinters  of  bone  which  are  insu- 
lated, will  accept  of  union  in  the  same  way  as 
other  parts,  provided  they  are  not  deprived  of 
their  vitality  ; and  why  should  we  deny  this 
power  to  the  head  of  the  thigh-bone,  which  not 
only  receives  an  adequate  supply  of  blood  for  its 
support,  but  also  for  the  production  of  an  osseous 
deposition.  Splinters  of  bone  entirely  detached, 
can  only  be  passive  in  the  process  of  bony 
union  ; and,  consequently,  are  placed  under  cir- 
cumstances much  less  favourable  than  the  head 

> 

of  the  thigh-bone,  which  it  will  be  seen  is  able 
to  assist  in  its  accomplishment. 

Sir  Astley  Cooper  mentions  two  other  causes, 
which  also  tend,  though,  in  his  opinion,  in  a 
minor  degree,  to  prevent  the  consolidation  of 
the  fractured  ends  by  the  interposition  of  callus ; 
namely,  “ want  of  proper  apposition  and  the 
absence  of  continued  pressure to  which  he 
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might  have  added  a fourth  eause,  want  of  rest ; 
but  all  these  impediments  are  purely  mechani- 
cal ; and  consequently  do  not  influence  the  ques- 
tion respecting  the  physical  possibility  of  bony 
union^  but  are  referable  to  the  treatment,  the 
inadequacy  of  which'  I shall  hereafter  attempt  to 
demonstrate. 


Sir  Astley 
Cooper’s  state- 
ments, and  the 
important  fact 
derived  from 
his  investiga- 
tions. 


Sir  Astley  has  shown  that,  these  cases  do 
not  commonly  unite  by  bone,  indeed,  so  sel- 
dom does  this  take  place,  that  he  states,  he 
has  not  yet  seen  a specimen  suflScient  to  con- 
vince him  that  union  by  bone  has  ever  been 
efiected  ; but  if  a single  case  of  bony  union  can 
be  produced,  the  possibility  of  its  occurrence, 
which  is  all  I here  contend  for,  will  be,  of 
course,  at  once  established ; and  then  we  must 
consider,  that  the  common  results  are  princi- 
pally to  be  attributed  to  the  operation  of  causes, 
which  are  independent  of  the  vital  state  of  the 
fractured  ends  of  the  bone.  It  will  then  appear, 
that  our  eminent  countryman  has  amassed  evi- 
dence demonstrative  of  a most  important  fact, 
viz,  that  the  usual  modes  of  managing  these 
cases  are  bad,  and  to  their  inadequacy  we  must 
principally  refer  the  results  which  are  usually 
observed.  It  will  be  seen  that  he  has  proved 

i 

a general  law,  that  these  fractures  do  not  com- 
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nionly  unite  under  any  of  the  ordinary  plans 
of  treatment;  the  whole  of  the  cases  he  has 
brought  forward,  will  serve  to  show  this  fact ; 
but,  it  is  not  to  be  inferred  from  these  cases, 
that  these  fractures  cannot  be  united  by  bone 
under  any  treatment ; nor  should  we  do  so, 
were  he  to  add  a thousand  to  the  number; 
unless  it  were  at  the  same  time  proved,  that  the 
mechanical  impediments  to  union  were  effec- 
tually got  over  by  the  treatment  adopted. 

Though  Sir  Astley  has  not,  I believe,  yet 
seen  a specimen  sufficient  to  convince  him^  that 
this  variety  of  fracture  has  ever  united  by  bone, 
there  are  now  four  preparations  which  satisfy 
the  minds  of  many  other  surgeons,  that  osseous 
union  is  occasionally  produced.  Different  modes 
of  treatment  were  resorted  to  in  the  management 
of  the  patients,  from  whom  these  preparations 
were  taken,  some  of  which,  however,  it  might 
be  easily  shown,  were  very  imperfect ; but, 
notwithstanding  this,  the  fractures  were  found 
united  after  death. 

The  first  case  I shall  mention,  was  a patient 
of  Mr.  Cribbs,  Holborn,  the  history  of  which 
is  given  as  follows,  by  Mr.  Langstaff,  who  has 
the  preparation. 


Specimens  of 
bony  union. 


The  case  de- 
scribed by  Mr. 
Langstaff. 
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The  woman  was  about  50  years  of  age 
when  the  accident  occurred.  The  foot  was 
everted,  and  there  was  shortening  of  the  limb 
at  this  time,  and,  after  death,  it  was  shorter 
than  the  other  full  two  inches  and  a half.  She 
was  confined  to  bed  nearly  twelve  months  ; 
during  the  remainder  of  her  life,  which  was 
ten  years,  she  walked  with  crutches.” 

“ This’’  says  Mr.  Langstaff,  (alluding  to  the 
bone  in  question,  see  Plate  1)  is  a specimen 
of  fracture  of  the  neck  of  the  thigh-bone  within 
the  capsular  ligament ; the  principal  part  of 
the  neck  is  absorbed  ; the  head  and  remaining 
portion  of  the  neck  were  united  principally  by 
bone,  and  partly  by  a cartilaginous  substance. 
The  capsular  ligament  was  immensely  thickened 
and  embraced  the  joint  very  closely.  The  car- 
tilaginous covering  of  the  head  of  the  bone  and 
acetabulum  had  suffered  partial  absorption  ; 
the  internal  surface  of  the  capsular  ligament 
was  coated  with  lymph. 

On  making  a section  of  the  bone,  it  was 
evident  that  there  had  been  a fracture  of  the 
neck,  within  the  capsular  ligament,  and  that 
union  had  taken  place  by  osseous  and  cartila- 
ginous media.  With  a view  of  ascertaining 
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whether  there  was  real  osseous  union^  the  bone 
was  boiled  many  hours  which  discoloured  it ; 
but,  by  destroying  all  the  animal  matter,  it  satis- 
factorily proved  the  extent  and  firmness  of  the 
osseous  connexion,  and  the  vacant  spaces  which 
had  been  occupied  with  cartilaginous  matter  ; 
these  appearances  are  well  exhibited  in  two 

drawings  made  shortly  after  the  boiling.’'^ 

/ 

The  particulars  of  Dr.  Brulatour’s  case  will 
also  be  found  in  the  same  volume  of  the  Medico- 
Chirurgical  Transactions,  stated  as  follows  : — 

Dr.  James,  an  English  physician,  forty-seven  ^r.  Brulatour’s 

C3<S0« 

years  of  age,  in  good  health,  was  thrown  from 
his  horse  on  the  20th  of  March,  1 826.  He  fell 
directly  upon  the  right  great  trochanter,  but 
got  up  and  walked  a step  or  two,  which  occa- 
sioned such  acute  pain  in  the  hip-joint,  that  he 
instantly  fell  again.” 

On  examination  immediately  after  the  acci- 
dent, Dr.  Brulatour  observed  the  principal  signs 
of  fracture  of  the  neck  of  the  femur,  such  as 
shortening  of  the  alfected  limb ; turning  out- 
wards of  the  foot ; and  a feeling  of  crepitation 
in  the  joint,  when  counter-extension  was  made. 


* Medico-Chirurg’ical  Transactions,  Vol.  XIII. 
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“ During  the  treatment  of  the  case,  the  patient 
was  confined  to  his  bed  for  two  months,  and  for 
the  whole  of  that  period,  counter-extension  was 
constantly  kept  up,  so  as  to  preserve  the  limb  of 
its  natural  length. 

On  the  20th  of  May^  the  splints  and  ban- 
dages were  all  taken  off,  and  on  the  30th, 
the  patient  got  up,  and  with  the  assistance  of 
crutches,  walked  a little  in  the  room..  On  the 
20th  of  June  the  crutches  were  put  aside,  and 
he  walked  with  only  the  assistance  of  a cane. 
In  August  he  was  able  to  walk  without  any 
assistance,  and  subsequently  recovered  the  full 
use  of  the  limb.” 

% 

Dr.  James  died  on  the  22d  of  December,  and 
upon  inspecting  the  injured  parts,  the  following 
appearances  presented  themselves.  “ 1.  The 
capsule  a little  thickened.  2.  The  cotyloid 
cavity  sound.  3.  The  inter  articular  ligament 
in  a natural  state.  4.  The  neck  of  the  femur 
shortened  ; from  the  bottom  of  the  head  to  the 
top  of  the  great  trochanter  was  only  four  lines, 
and  from  the  same  point  to  the  top  of  the  small 
trochanter  six  lines.  5.  An  unequal  line  sur- 
rounded the  neck,  denoting  the  direction  of  the 
fracture.  6.  At  the  bottom  of  the  head  of  the 
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femur,  and  at  the  external  and  posterior  part, 
considerable  bony  deposite  had  taken  place.  A 
section  of  the  bone  was  made  in  a line  drawn 
from  the  centre  of  the  head  of  the  femur  to  the 
bottom  of  the  great  trochanter,  so  as  perfectly 
to  expose  the  callus.  The  line  of  bone  indi- 
cated by  the  callus  was  smooth  and  polished  as 
ivory.  The  line  of  callus  denoted,  also,  that  the 
bottom  of  the  head  of  the  femur  had  been  broken 
at  its  superior  and  posterior  parts.” 

Mr.  Chorley,  of  Leeds,  kindly  sent  to  me  the 
following  case,  which  was  read,  by  his  desire,  at 
the  London  Medical  Society. 

Mr.  K.  aged  72,  in  descending  four  steps  Mr.  Choriey’s 

C£lS0 

, from  a neighbour’s  door,  came  suddenly  on  the 
pavement,  and  fell  against  the  curb-stone,  and 
was  instantly  so  much  hurt  as  to  be  unable  to 
move  from  the  place. 

Upon  examination,  the  limb  was  found  short- 
ened ; the  right  knee  and  foot  were  turned  out- 
ward ; and  the  whole  limb  appeared  loose,  as  if 
it  had  lost  its  support  from  the  upper  joint. 

' The  patient  was  carefully  removed  to  his 
room,  and  placed  on  the  sound  side.  Pillows 
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being  placed  between  the  limbs,  so  as  to  sup- 
port the  leg  and  thigh,  gentle  extension  was 
made,  by  means  of  a circular  bandage  confined 
to  the  limb  immediately  above  the  knee-joint,  to 
which  was  attached  a weight,  so  that  it  might 
act  in  a line  parallel  with  the  hip-joint.  Soap 
plaster,  a bandage,  and  ^splints,  were  applied  to 
press  the  fractured  surfaces  together.  The  pa- 
tient was  kept  in  bed  three  weeks  in  this  posi- 
tion, when,  from  excoriation,  it  became  neces- 
sary to  alter  it.  He  was  then  placed  upon  his 
back,  with  the  limb  resting  upon  a double-in- 
clined plane.  The  dressings  were  occasionally 
tightened  ; and,  at  the  end  of  six  weeks,  the 
inclined  plane  was  removed,  and  the  limb  was 
laid  in  the  straight  position  on  a bolster.  Soon 
after  this,  he  was  carried  daily  to  another  room, 
and  laid  on  a sofa  ; in  a little  while,  passive 
motion  was  allowed,  the  patient  swinging  the 
limb  as  he  supported  himself  on  crutches.  This 
patient  gradually  regained  the  power  of  loco- 
motion ; and,  at  the  expiration  of  seven  months, 
walked  so  well  that  the  sceptical”  thought 
that  no  such  injury  had  taken  place. 

This  gentleman  died,  twelve  months  after  the 
accident,  from  inflammation  of  the  lung's,  and 
on  examining  the  hip,  it  was  observed  that  the 
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synovial  covering  was  united  with  the  short- 
ened neck  of  the  bone,  nearly  at  the  head. 
Here  Nature  had  also  thrown  out  hr^oad  lisra- 

O 

mentoiis  hands ^ one  on  each  side  of  the  joint. 
These  were  firmly  united  to  the  head  of  the 
bone,  and  their  breadth  and  extent  may  be  dis- 
tinctly traced  on  the  head  of  the  bone,  (see 
Plate  II.  Fig,  1,)  by  the  brown  appearances 
there  observable.  The  subject  of  this  accident 
was  healthy. 

/ 

The  upper  third  of  the  femur  was  taken  out ; 
and,  when  the  soft  parts  were  removed,  the  head 
of  the  bone  was  seen  depressed  in  a line  with 
the  shaft.  The  fracture  was  slightly  oblique, 
commencing  at  the  upper  part,  close  against 
the  cartilaginous  covering  of  the  head  of  the 
bone,  and  extending  downward  and  outward, 
so  as  to  terminate  in  a point  at  the  lower  sur- 
face of  the  neck,  one  inch  from  the  cartilagi- 
nous covering  of  the  head.  The  posterior  sur- 

« 

face  of  the  shell  of  the  neck  had  the  appearance 
of  having  been  splintered,  so  as  to  make  a part 
of  the  fractured  end  of  the  pelvic  portion  extend 
in  one  situation,  a little  external  to  the  capsular 
ligament ; but  it  is  worthy  of  remark,  that  that 
portion  of  the  fractured  end  which  might,  by 
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Mr.  Field’s 
case. 


some  surgeons,  be  considered  to  have  extended 
external  to  the  capsule,  was  not  united. 

On  making  a longitudinal  section  of  the  head 
and  neck  of  the  bone,  (Fig.  2,)  the  line  of 
fracture  was  distinctly  marked  by  the  callus 
which  now  united  the  opposing  surfaces.  The 
pelvic  portion  had  been  excavated,  and  had 
received  the  lower  portion  of  the  shell  of  the 
shortened  neck  near  the  middle  of  its  fractured 
surface,  where  it  was  firmly  united  by  an  osseous 
deposite. 

/ 

The  following  case  I had  an  opportunity  of 
witnessing,  during  the  life  of  the  patient,  through 
the  kindness  of  Mr.  Field. 

A woman,  set.  63,  healthy,  and  with  both 
limbs  of  an  equal  length,  was  pushed  down, 
as  she  was  walking  in  the  street,  on  the  2 1 st 
of  October,  1825,  and  fell  upon  the  left  side. 
She  was  taken  up  unable  to  bear  upon  the 
limb,  and  carried  to  St.  Bartholomew’s  Hos- 
pital; where > she  was  admitted,  it  is  believed, 
with  a fracture  of  the  cervix  femoris,  and 
placed  in  a common  bed,  in  the  horizontal 
position;  but  no  attempt  was  made  to  unite 
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the  bone.  As  soon  as  she  was  able  to  leave  the 
bed,  and  walk  with  crutches,  she  was  sent  out 
of  the  hospital ; as  the  surgeon  under  whose  care 
she  was,  did  not  expect  that  any  benefit  would 
be  obtained  from  the  adoption  of  any  of  the 
usual  modes  of  treatment.  She  now,  five  weeks 
after  the  accident,  returned  to  the  workhouse  ; 
in  which  she  had  lived  for  some  time  previous 
to  its  occurrence.  After  the  lapse  of  several 
weeks,  she  was  able  to  bear  upon  the  limb, 
and  could  ultimately  walk  without  support, 
having  free  motion  in  the  joint ; but,  in  con- 
sequence of  the  great  retraction  of  the  limb 
and  eversion  of  the  foot,  she  usually  availed 
herself  of  the  assistance  of  a stick,  when  in  the 
act  of  progression. 

On  the  21st  of  December,  1827,  she  was 
again' knocked  down  in  the  street,  and  now  fell 
upon  the  right  trochanter.  She  was  carried  to 
the  workhouse,  where  I saw  her  with  Mr.  Field, 
three  or  four  days  after  the  accident ; and,  on 
examining  the  limb,  we  discovered  a fracture 
of  the  neck  of  the  right  femur,  with  the  limb 
retracted  above  an  inch  ; which  was  ascertained 
by  a peculiar  mode  of  measurement.  No  at- 
tempt was  made  to  unite  the  bone  in  this,  any 
more  than  in  the  former  instance.  The  woman 
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lay  in  bed  in  the  horizontal  position,  and  died 
19th  of  February,  1828. 

I saw  this  patient  only  once  before  her  death, 
but  Mr.  Field  politely  offered  me  the  inspection 
of  the  body,  which  I did,  in  the  presence  of 
himself,  Mr.  Searle,  and  my  senior  pupil,  Mr. 
Martin. 

On  cutting  into  Xhe  right  hip-joint,  a fracture 
of  the  neck  of  the  femur  was  observed,  with 
flakes  of  fibrin,  coloured  with  the  red  particles 
of  the  blood,  extending  from  one  fractured 
extremity  to  the  other.  On  opening  the  left 
capsule,  it  was  thought  that  a similar  injury 
had  taken  place  in  the  neck  of  the  left  femur. 
The  upper  thirds  of  both  thigh-bones  were  now 
taken  out,  connected  with  their  acetabula  ; in 
order  that  the  particular  state  of  the  parts,  on 
both  sides,  might  be  minutely  examined. 

Upon  carefully  inspecting  the  parts  taken 
from  the  right  side,  (see  Plate  III.  Fig, 

I found  several  large  flakes  of  fibrin  loosely 
adhering  to  the  sides  of  the  opposing  ends  of 
the  bone,  so  as  to  form  a weak  bond  of  con- 
nexion between  them.  In  one  part,  this  adven- 
titious connecting  medium  had  become  strong. 
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but  was  still  somewhat  coloured  with  the  red 
particles  of  the  blood.  The  fracture  extended 
through  the  neck  of  the  bone,  in  a direction 
downward  and  outward,  commencing  at  the 
upper  part,  where  the  head  joins  the  neck,  and 
terminating  at  the  lower  part  in  a point,  about 
an  inch  from  the  cartilaginous  covering  of  the 
head.  In  one  part,  a portion  of  the  reflected 
membrane,  about  half  an  inch  wide,  remained 
entire  ; but  was  separated  from  the  neck  of  the 
bone  in  such  a manner,  as  not  to  prevent  re- 
traction of  the  limb.  The  head  of  the  bone  was 
somewhat  excavated ; and  that  portion  of  the 
neck  attached  to  the  trochanter,  was  partially 
absorbed  ; especially  where  it  was  brought  into 
contact  with  the  internal  surface  of  the  upper 
part  of  the  capsule.  There  was  no  soft  sub- 
stance between  the  fractured  surfaces.  When 
the  two  portions  of  the  bone  were  placed  toge- 
ther, it  was  observed,  that  the  cervix  assumed 
its  natural  oblique  line  with  respect  to  the  shaft ; 
but,  in  consequence  of  the  absorption  which 
had  taken  place,  the  fractured  surfaces  could 
not  be  brought  together  at  every  point. 

The  neck  of  the  left  thigh-bone  (Figs,  2, 3, 
appeared  to  have  been  fractured  within  the  cap- 
sule, but  was  now  firmly  united.  The  cervix 
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was  nearly  absorbed  ; and  the  head  was  de- 
pressed, so  as  to  come  within  about  two  lines 
of  the  trochanter  minor,  to  which  it  was  united 
at  its  base  by  a small  short  crutch  of  bone. 
Strong  broad  bands  of  ligament  (Fig.  3J  were 
seen  connecting  the  pelvic  portion  of  the  bone 
to  the  capsule,  which  had  become  thickened 
and  much  smaller  than  natural.  There  had 
been  a very  oblique  fracture  of  the  trochanter 
major,  but  it  was  evident  that  this  was  quite 
independent  of  the  fracture  of  the  neck  of  the 
bone.  The  fracture  of  the  trochanter  was  united 
without  displacement,  from  which  it  might  be 
inferred,  that  there  was  but  little  laceration  of 
the  contiguous  textures  ; but  the  fracture  of  the 
cervix  was  united  with  the  head,  about  two 
inches  and  a half  below  its  natural  situation ; 
which  renders  it  probable  that  the  close  cover- 
ings of  the  neck  of  the  bone  were  nearly  or 
quite  divided  at  the  time  of  the  accident,  or 
subsequently  to  its  occurrence.  The  anterior 
part  of  the  neck  of  the  bone  (Fig.  2)  was  ren- 
dered smooth  by  the  action  of  the  tendon  of 
the  psoas  magnus  and  iliacus  internus.  A por- 
tion of  the  anterior  part  of  the  base  of  the  neck 
had  also  the  appearance  of  > having  been  frac- 
tured, and  was  pushed  backward  by  the  mecha- 
nical action  of  this  tendon  upon  it. 
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A longitudinal  section  of  the  head  and  neck 
of  the  bone,  (Fig,  4)  showed,  that  the  fracture 
had  taken  place  close  up  against  the  head. 
The  head  of  the  bone,  as  in  Mr.  Chorley’s  case, 
was  excavated,  and  received  the  lower  portion 
of  the  shell  of  the  neck,  which  was  firmly 
united  to  it,  near  the  middle  of  the  fractured 
surface.  The  shell  of  the  neck  of  the  bone, 
which  was  united  to  the  cancellated  structure 
of  the  head,  maintained  its  natural  appearance 
and  direction.  The  upper  part  of  that  portion 
of  the  neck  attached  to  the  trochanter,  also 
preserved  its  natural  oblique  line  with  respect  to 
the  shaft ; and,  when  the  distance  between  the 
shell  of  the  upper  and  lower  portion  of  the  neck 
was  measured,  it  was  found  to  give  the  natural 
thickness  of  the  neck  of  the  bone ; which  was 
ascertained  by  comparing  it  with  the  thickness 
of  the  cervix  of  the  other  femur  at  the  same 
part.  The  callus,  which  united  the  opposing 
surfaces,  had  become  cancellated  in  every  part ; 
but  the  direction  of  the  fracture  could  be  seen 
by  the  situation  of  the  shell  of  the  trochanteral 
portion  of  the  neck,  when  examined  in  different 
parts  of  its  circumference. 

In  looking  at  Mr.  Chorley’s  preparation, 
some  might  be  inclined  to  doubt,  whether  the 
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mens supposed 
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fracture  was  entirely  within  the  capsule.  I be- 
lieve^ however,  that  the  splinter  of  the  shell  of 
the  neck,  which  is  not  united,  and  which  now 
occupies  a space,  in  which  it  is  probable,  that  a 
very  small  portion  of  it  was  external  to  the  cap- 
sule at  the  time  of  the  patient’s  death,  was 
altogether  within  the  capsule  at  the  time  of  the 
accident;  but  the  head  of  the  bone  having 
approached  nearer  the  trochanters  than  natural 
during  the  treatment,  this  splinter,  also  became 
displaced  outward,  and  was  ultimately  made  to 
assume  its  present  unnatural  situation.  But 
in  the  other  preparations  which  I have  men- 
tioned, showing  bony  union,  I am  humbly  of 
opinion,  and,  in  this  opinion  I am  supported  by 
several  eminent  anatomists  and  surgeons,  who 
are  not  prejudiced  in  favour  of  any  opinion 
upon  this  subject,  that  the  breach  of  continuity 
took  place  entirely  within  the  joint. 

Some  gentlemen  might  argue,  that  the  ap- 
pearances which  these  preparations  present, 
might  be  produced  by  disease.*  I have  not, 


* It  would  seem,  that  some  surg’eons  are  determined  not 
to  admit,  even  the  possible  occurrence  of  osseous  union  in 
these  cases.  In  a conversation  with  an  eminent  surgeon 
who  was  a stanch  supporter  of  the  doctrine  of  non-union,  I 
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however,  seen  any  specimen  which  would  in- 
cline me  to  favour  such  an  opinion  ; and  I would 
enquire,  if  disease  was  ever  known  to  produce, 
suddenly,  in  a person,  in  every  respect  previ- 
ously healthy,  the  symptoms  of  fracture  of  the 
cervix  femoris  ? 

Others  will  admit,  that  the  bones  were  frac- 
tured in  these  specimens  ; that  the  fractures 
were  within  the  joint ; and  that  the  fractured 
ends  are  now  united  by  bone  ; but  will  not 
allow,  that  the  fractures  were  attended  with  a 
division  of  the  close  coverings  of  the  bone. 

said,  suppose  you  were  requested  to  see  an  old  person  who 
had  met  with  an  accident,  such  as  we  find  commonly  pro- 
duces fracture  of  the  neck  of  the  thig'h-bone,  and  upon  very 
carefully  examining"  the  injured  limb,  you  should  observe 
retraction  to  the  extent  of  an  inch  or  more,  with  eversion  of 
the  foot  and  all  the  other  signs,  which  are  described  by  Sir 
Astley  Cooper,  as  accompanying  fracture  within  the  capsule 
of  the  hip-joint;  and  that  this  patient,  after  a reasonable  con- 
finement, in  a position  calculated  to  keep  the  fractured  parts 
properly  applied  to  each  other  and  at  rest,  should  recover  the 
free  use  and  natural  power  of  the  limb,  without  shortening  or 
any  deformity ; and  that,  after  death,  the  femur  should  exhi- 
bit very  strong  signs  of  having  been  fractured  within  the 
capsular  ligament  and  re- united  by  bone,  what  would  you  say 
had  been  the  nature  of  the  accident?  “Why,**  said  he, 
“ I should  say,  that  the  neck  of  the  bone  had  never  been 
fractured 
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Whether  these  coverings  were  completely  torn 
through  or  not,  it  is  impossible  to  determine, 
at  this  period  ; nor  is  it  probable  that  this  cir- 
cumstance will  be  proved  by  any  specimen 
which  might  hereafter  be  brought  forward  ; for, 
in  some  cases,  retraction,  to  the  extent  of  an 
inch  or  an  inch  and  a half,  might  take  place, 
without  a complete  division  of  the  periosteum 
and  reflected  membrane.  It  seems  to  me,  how- 
ever, that  this  degree  of  retraction  could  not 
occur  without  considerable  laceration  of  these 
coverings,  and  consequent  displacement  of  the 
fractured  portions  of  the  bone.  Now,  consider- 
able shortening  took  place  at  an  early  period, 
in  all  the  cases  from  which  these  speeimens 
of  bony  union  were  taken,  and  consequently, 
it  might  be  fairly  inferred,  that  the  fractures 
were  accompanied  with  great  laceration,  if  not 
complete  division  of  the  periosteum  and  re- 
flected membrane ; and  I think  it  will  be  found 
very  diflficult,  if  not  impossible,  to  arrive  at 
any  conclusion,  which  would  come  nearer  to 
positive  proof,  as  to  the  extent  of  injury  which 
might  have  been  inflicted  upon  these  coverings, 
in  any  future  specimen  of  bony  union,  in  this 
situation,  that  might  be  submitted  to  the  in- 
spection of  the  profession.  If,  in  any  case  of 
fracture  of  the  neck  of  the  thigh-bone  within 


137 

the  capsule,  there  should  be  retraction  to  the 
extent  of  an  inch,  or  an  inch  and  a half,  as  the 
immediate  consequence  of  the  fracture,  and 
union  by  bone  should  be  afterwards  brought 
about  without  shortening  of  the  limb,  or  any 
other  deformity,  it  might  always  be  said,  it 
cannot  be  proved  that  the  fracture  was  attended 
with  a complete  division  of  these  coverings,” 
for  they  would  now  be  found  entire.  Hence, 
it  will  be  seen,  that  we  are  not  likely  to  obtain 
any  better  evidence  upon  this  subject,  for  many 
years,  than  that  which  we  at  present  possess. 

If,  in  the  course  of  time,  it  should  be  shown 
that,  under  the  employment  of  means  which  are 
found  sufficient  to  prevent  the  operation  of  those 
causes  to  which  might  be  attributed,  in  a great 
measure,  as  I shall  attempt  to  prove,  the  fre- 
quent occurrence  of  non-union,  union  by  bone 
does  not  take  place,  where  the  periosteum  and 
reflected  membrane  are  divided,  we  might  then 
say,  that  when  the  fracture  is  so  circumstanced, 
osseous  union  cannot  be  eflected  ; but  till  then, 
I am  of  opinion,  with  due  deference  to  Sir 
Astley  Cooper  and  others,  that  we  have  no 
right  to  come  to  any  such  conclusion,  even  in 
these,  which  must  be  regarded  as  the  worst, 
cases  that  occur  in  the  neck  of  the  femur. 
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It  is  probable 
that  favourable 
results  might 
generally  be  ob- 
tained with 
good  treat- 
ment. 


But,  if  the  treatment  be  good,  I am  inclined 
to  believe,  a sufficient  number  of  facts  to  prove 
that  union  cannot  generally  be  produced  in 
these  cases,  when  properly  managed,  will  never 
be  obtained. ' I have  been  led  to  this  opinion 
by  the  consideration  that,  though  the  peri- 
osteum and  reflected  membrane  be  completely 
divided,  and  the  head  of  the  bone  consequently 
deprived  of  the  principal  part  of  the  nourish- 
ment naturally  sent  to  it ; a vascular  commu- 
nication is  again  speedily  re-established  by  the 
production  of  organized  matter,  which,  after  a 
time,  has  the  resemblance  of  ligament.  This 
ligamentous  substance  is  often  found  extending, 
in  broad  bands,  from  the  head  of  the  bone,  to 
that  portion  of  the  neck  which  is  attached  to 
the  trochanters  or  to  the  capsular  ligament, 
with  which  it  becomes  firmly  united.  This  soft 
substance  also  frequently  exists  between  the 
fractured  surfaces,  filling  up,  in  a great  mea- 
sure, the  breach  of  bony  continuity  ; and  thus, 
at  the  same  time  that  it  prevents  their  further 
separation,  it  assists  in  conveying  nourishment 
to  the  pelvic  portion.  Where  this  soft  union 
has  taken  place,  it  is  probable  that  the  head  of 
the  bone  is  nearly,  perhaps  quite  as  well  aou- 
rished,  as  when  a fracture  exists  without  lacera- 
tion of  the  periosteum  and  reflected  membrane. 
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before  any  other  vascular  connexion  is  estab- 
lished between  the  fractured  surfaces^  than  that 
which  is  given  by  these  coverings.  And,  there- 
fore, if  this  be  granted,  as  far  as  regards  the 
supply  of  blood  to  the  pelvic  portion,  fractures 
with  laceration,  very  soon  become  placed  under 
circumstances  nearly  as  favourable  for  the  pro- 
duction of  callus,  as  where  the  close  coverings 
are  not  much  torn — a fact,  which  it  appears, 
has  been  altogether  overlooked  by  the  support- 
ers of  the  doctrine  of  non-union  ; and  one  which 
strongly  militates  against  the  opinion,  that  want 
of  nourishment  in  the  head  of  the  bone,  is  the 
principal  cause  of  these  fractures  having,  hi- 
therto, been  so  seldom  found  united.  ' , 

It  might  be  said,  that  if  ligamentous  matter  Objections  to 
be  formed  between  the  fractured  surfaces,  it  will 
prevent  the  process  of  ossification.  To  this  I 
would  answer,  that  its  presence  is  not  more 
likely  to  impede  the  process  of  bony  union  in 
fractures  of  the  cervix,  than  in  those  which  are 
situated  in  the  middle  of  the  bone  ; where  it 
commonly  exits  in  a tender  state,  at  an  early 
period  after  the  occurrence  of  the  accident,  be- 
tween and  around  the  fractured  ends. 

i 

When  the  fracture  is  recent,  and  situated  in  Answered. 
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the  middle  of  the  bone,  this  adventitious  con- 
neeting  medium  is  soon  organized,  but  easily 
torn ; and  appears  to  be  little  more  than  re- 
cently organized  fibrin,  consisting  principally 
of  the  remains  of  the  clots  of  blood,  with 
a plentiful  supply  of  vessels  shooting  into  it 
from  the  surfaces  of  the  bone,  and  from  the 
periosteum  and  medullary  membrane.  This 
medium  assists  in  fixing  the  fractured  ends  of 
the  bone,  in  these  cases  ; in  forming  a vascu- 
lar communication  between  them ; and  is,  at 
the  same  time,  the  substance  in  which  the  callus 
is,  in  a great  measure,  ultimately  formed.  From 
this,  it  might  be  inferred,  that  the  interposition 
of  this  substance,  in  the  recent  state,  between 
the  opposing  surfaces  of  the  bone,  when  the 
fracture  is  in  the  cervix  femoris,  is  not  likely  to 
prevent  or  impede  the  process  of  bony  union ; 
but,  on  the  contrary,  to  assist  in  no  small  degree, 
in  closing  the  breach  of  continuity,  by  convey- 
ing nourishment  to  the  pelvic  portion ; from 
which,  and  that  which  it  derives  through  the 
vessels  of  the  ligamentum  teres,  this  portion  is 
enabled  to  form  an  osseous  deposition. 

If  the  fractured  ends  are  not  prevented  from 
moving  upon  each  other,  union  by  bone  is  not, 
on  some  occasions,  effected  when  the  fracture 
is  in  the  middle  of  the  femur.  In  these  cases. 
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however,  ligamentous,  or  ligamento-cartilagi- 
nous  union  is,  as  far  as  I can  find,  always  pro- 
duced, when  there  is  not  any  other  substance, 
as  muscle,  &c.  placed  between  the  ends  of  the 
bone,  so  as  to  keep  them  separated  from  each 
other ; and  I have  abundant  evidence  to  shew 
that,  under  proper  management,  this  ligamen- 
tous matter  is  absorbed,  or  converted  into  a 
state  capable  of  receiving  callus ; and,  though 
many  months  may  have  elapsed  from  the  time 
of  the  accident,  bony  union  is  readily  accom- 
plished. If,  then,  in  the  other  parts  of  the 
bone,  the  ligamentous  connecting  medium  does 
not,  when  it  has  become  firm  and  tough,  pre- 
vent the  ossific  process  from  being  completed, 
can  any  reason  be  assigned  why  it  should  do  so, 
in  every  instance,  when  the  fracture  is  in  the 
neck  of  the  bone  where  the  same  powers  might 
be  made  to  operate,  though,  perhaps,  not  in 
so  great  a degree,  to  effect  its  alteration  or  re- 
moval ; I think  not ; and,  if  I am  right  in  this 
opinion,  it  seems  to  me  we  ought  not,  in  the  pre- 
sent state  of  our  knowledge,  to  abandon  these 
cases,  without  first  trying  to  produce  bony 
union,  even  though  they  should  have  existed 
several  months. 

The  treatment,  however,  is  bad,  which  does 
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when  the  frac- 
ture is  in  the 
recent  state. 


Inference. 


not  bring  about  union  by  bone^  in  the  recent 
state  of  the  injury,  where  the  fracture  is  at  a 
distance  from  any  joint ; when  the  system  and 
the  bone  are  healthy,  and  there  is  nothing  ex- 
isting between  the  fractured  ends  but  the  soft 
substance  to  which  I have  alluded  ; and,  I 
think,  we  shall  be  obliged,  ere  long,  to  come  to 
the  same  conclusion  with  respect  to  fractures  of 
the  cervix  femoris  within  the  capsule  ; as  the 
soft  medium  formed  between  the  opposite  sur- 
faces, does  not,  in  my  opinion,  render  these 
fractures  essentially  different  from  fractures 
which  occur  in  other  parts  of  the  bone.  - 

The  view,  then,  which  I take  of  this  subject, 
has  led  me  to  infer,  that  the  physical  condition 
of  the  fractured  ends,  upon  which  Sir  Astley 
Cooper  founds  his  principal  argument  in  favour 
of  the  opinion  which  he  entertains,  is  not  in 
itself  sufficient  to  account  for  the,  hitherto, 
almost  constant  occurrence  of  non-union,  when 
the  fracture  is  within  the  capsule  of  the  hip- 
joint. 

Having  attempted  to  shew,  by  cases  and 
arguments,  that  there  is  no  apparent  physical 
cause  sufficient  of  itself,  to  prevent  the  process 
of  osseous  union  in  fracture  of  the  cervix  femoris 
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within  the  capsule,  I shall  now  consider,  how 
far  its  accomplishment  might  be  deemed  ad- 
visable. 

When  the  powers  of  the  limb  and  the  walk 
of  the  persons  who  have  had  fractures  of  the 
neck  of  the  thigh-bone  united  by  ligament,  are 
observed,  and  compared  with  the  powers  of  the 
limb  and  the  facility  of  progression  which  are 
seen  in  those  who  have  had  union  effected  by 
the  interposition  of  callus  ; doubts  may  arise  in 
the  minds  of  some  surgeons,  as  to  the  propriety 
of  attempting  to  produce  bony  union,  in  any 
case  where  the  fracture  is  evidently  within  the 
capsule.  We  see,  in  some  cases,  in  the  former 
class,  that  the  sufferers  are  able  to  walk,  in  the 
course  of  time,  without  any  adventitious  assist- 
ance, having  that  variety  of  lameness  which  is 
called  a drop,  when  the  weight  of  the  body  is 
thrown  upon  the  injured  limb ; but  even  this 
degree  of  power  is  not  obtained  for  a long 
period  after  the  accident.  In  other  instances, 
the  functions  of  the  limb  are  so  much  impaired, 
in  consequence  of  the  injury  sustained  in  the 
neck  of  the  bone  and  surrounding  parts,  that 
the  patients  are  never  after  able  to  walk  without 
support.  These  persons  experience  great  diffi- 
culty in  the  act  of  progression,  and  arc  com- 
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monly  seen  hobbling  about  with  the  assistance 
of  crutches.  So  we  have  seen,  that  the  persons 
in  whom  bony  union  had  been  produced  a 
considerable  period  before  their  death,  were 
also  able  to  walk  with  different  degrees  of  faci- 
lity. Dr.  James,  whose  case  Dr.  J3rulatour  has 
related,  acquired  the  full  use  of  his  limb  for  a 
considerable  time  previous  to  his  dissolution ; 
which  occurred  about  ten  months  after  the 
accident.  The  gentleman  from  whom  Mr. 
Chorley  obtained,  his  specimen  had  also  free 
motion  in  the  joint,  and  was  able  to  walk  with 
a slight  limp,  soon  after  the  bone  was  united. 
In  these  two  cases,  however,  we  see  little  more 
advantage  obtained,  than  what  we  observe  in 
some  very  rare  instances,  where  the  fractured 
surfaces  are  connected  by  short  ligament.  In 
the  other  two  which  I have  related,  less  benefit 
was  observed.  In  Mr.  Langstaff’s  case,  the 
patient  could  not  walk  without  the  assistance 
of  crutches,  from  the  occurrence  of  the  acci- 
dent to  the  period  of  her  death  ; which  took 
place  ten  years  afterwards.  The  woman,  from 
whom  my  preparation,  showing  bony  union, 
was  taken,  was  able  to  move  the  limb  with 
facility,  notwithstanding  the  head  of  the  bone 
was  depressed,  and  so  close  to  the  shaft,  as  ac- 
tually to  rest,  by  the  intervention  of  a very 
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short  crutch,  upon  the  trochanter  minor ; but, 
in  consequence  of  the  retraction  of  the  limb, 
which  had  taken  place,  she  was  unable  to  walk 
without  great  lameness,  and  never  attempted  to 
go  far,  without  availing  herself  of  the  support 
of  a stick.  Thus,  it  might  be  seen  that,  the 
four  cases  of  bony  union  above  detailed,  prove 
very  little  more  than  the  physical  possibility  of 
union  by  osseous  matter.  The  evidence  which 
they  offer  in  favour  of  the  superiority  of  bony 
union  over  ligamentous,  is  so  small,  that  it  can 
hardly  be  considered  sufficient  to  induce  us  to 
recommend  our  patients  to  undergo  that  degree 
of  confinement,  which  might  be  necessary  for 
its  accomplishment. 

But  must  we  infer,  from  these  cases,  that  no 
better  results  can  be  obtained  ? I think,  when 
we  enter  into  this  subject  a little  further,  we 
shall  perceive  that  we  have  no  right  to  come 
to  this  conclusion.  What  constitutes  the  im- 
perfeetion  in  these  cases  ? Evidently  the  de- 
formity of  the  limb,  which  is  partly  occasioned 
by  the  absorption  of  the  neck  of  the  bone. 
Absorption  of  a great  part  of  the  neck  of  the 
bone  is  found  to  have  taken  place  in  all  those 
cases  of  fracture  where  the  patient  survived  for 
a year  or  two  after  the  accident ; whether  union 

L 


Can  no  better 
results  than 
those  detailed 
be  obtained  ? 


Is  shortening 
of  the  cervix  to 
be  considered 
a necessary 
consequence 
of  fracture  of 
this  part  ? 


146 

had  taken  place  by  the  intervention  of  ligament 
or  callus. 

Are  we  then  to  consider  absorption  of  the 
cervix  femoris,  as  a necessary  consequence  of 
fracture  of  this  part?  I presume  not.  I am 
strongly  induced  to  believe,  that  shortening  of 
the  neck  of  the  bone  will  be  found  to  be  the 
result  of  the  irritation  which  is  occasioned  in 
the  injured  parts,  by  the  frequent  motion  and 
unnatural  pressure,  which  are  allowed  to  take 
place  in  these  cases ; and  which  none  of  the 
usual  modes  of  treatment  is  calculated  to  pre- 
vent. We  find  in  other  situations,  that  if  the 
end,  or  a portion  of  a bone,  projects  in  such  a 
manner  as  to  be  a source  of  constant  irritation, 
either  to  itself  or  to  the  surrounding  soft  parts, 
it  is  generally  acted  upon  by  the  absorbents,  till 
the  irritating  points  are  removed.  This  we  ob- 
serve in  the  sawn  extremity  of  a bone  left  after 
amputation.  We  see  the  same  thing  frequently 
in  fractures  of  the  middle  of  a bone,  when  the 
fractured  ends  overlap,  and  sometimes  even  in 
the  edge  of  the  acetabulum  (see  Plate  VII. 
Fig,  1 ,) ; and  I cannot  discover  any  reason 
sufficient  to  lead  me  to  suppose,  that  the  ab- 
sorption of  the  neck  of  the  thigh-bone  takes 
place  from  any  other  cause  than  that  which  we 
find  gives  rise  to  absorption  of  bone  in  other 
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situations  ; viz,  the  irritation  which  it  occasions ; 
and  which  is  kept  up  for  a long,  but  indefinite 
period,  in  consequence  of  the  frequent  motion 
of  the  fractured  ends  upon  one  another,  and 
upon  the  surrounding  soft  parts,  for  want  of 
proper  treatment.  Hence  we  might  infer,  that 
the  degree  of  absorption  of  the  neck  of  the 
thigh-bone,  will  generally  be  in  proportion  to 
the  degree  and  continuance  of  the  irritation  pro- 
duced in  the  substance  of  the  bone,  and  in  the 
joint,  by  the  unnatural  motion  and  pressure  of 
the  fractured  ends  ; and  as  the  trochanteral  por- 
tion of  the  neck  is  capable  of  producing  the 
greatest  mischief,  this  portion  always  suffers 
most  from  the  process  of  absorption. 

If,  then,  I am  right  in  the  opinion,  that  ab- 
sorption of  the  cervix  femoris  is  not  a necessary 
result  of  a fracture  of  this  part,  but  is  commonly 
produced,  in  consequence  of  the  irritation  which 
is  kept  up  in  the  fractured  portions  of  the  bone 
and  in  the  joint,  especially  in  and  by  that  por- 
tion of  the  neck  whose  movements  are  most 
injurious,  viz.  that  which  is  attached  to  the 
shaft,  it  will  be  seen  that,  if  the  fractured  sur- 
faces were  brought  together,  and  kept  at  rest, 
such  irritation  would  not  take  place ; and,  there- 
fore, that  absorption  of  the  neck  might  be  pre- 
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vented  by  any  contrivance^  capable  of  fixing  the 
broken  ends  of  the  bone,  so  as  to  prevent  them 
from  moving  upon  each  other.  According  to 
this  view  of  the  subject,  we  might  conclude, 
that  absorption  of  the  neck  of  the  bone  is  pro- 
bably referable  to  the  imperfection  of  the  treat- 
ment usually  resorted  to  as  a remote  cause ; 
and  not  to  any  law  of  nature  peculiar  to  this 
part. 

It  might,  in  opposition,  be  argued,  that  if 
absorption  of  the  neck  of  the  bone  takes  place, 
in  consequence  of  the  irritation  which  it  is 
allowed  to  keep  up,  how  does  it  happen  that 
there  is,  in  some  instances,  as  much  absorption 
where  union  is  effected  by  bone,  as,  where  the 
parts  are  only  connected  by  the  intervention  of 
ligament  ? In  answer  to  this,  I should  say,  that 
there  is  no  proof  that  osseous  union  did  not 
take  place  in  all  the  specimens  yet  obtained, 
notwithstanding  the  resistance  offered  by  mo- 
tion and  displacement;  and,  as  there  is  reason 
to  suppose  that  motion  of  the  fractured  parts 
was  not  prevented  during  the  treatment  of  the 
patients  from  whom  the  specimens  were  taken, 
any  more  than  displacement,  it  might  be  in- 
ferred that,  as  the  same  causes  were  allowed  to 
operate,  they  would  be  followed  by  the  same 
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consequences  in  these  cases,  as  in  those  where 
union  by  bone  has  not  been  effected,  till  the 
parts  became  fixed  upon  one  another,  either  by 
very  short  ligament,  or  by  callus.  .Bony  union 
might  have  taken  place  at  different  periods 
after  the  accident ; and,  in  proportion  to  the  du- 
ration of  the  interval  between  the  occurrence  of 
the  accident,  and  the  fixed  condition  of  the 
fractured  portions,  we  might  expect  would  be, 
in  most  cases,  the  degree  of  absorption  of  the 
neck  of  the  bone.  We  are  not  certain,  however, 
what  length  of  time  elapsed  in  any  of  the  four 
cases  I have  mentioned,  before  consolidation 
of  the  bone  was  completed  ; and,  therefore,  we 
cannot  say  how  far  the  degree  of  absorption, 
which  is  observed  in  the  different  specimens, 
corresponds  with  the  length  of  the  periods  in 
which  relative  motion  of  the  opposing  ends 
was  allowed.  I may  or  may  not  be  right,  in 
supposing  that  absorption  of  the  cervix  femoris 
is  referable  to  the  operation  of  the  same  causes, 
whether  the  fracture  be  united  by  a deposition 
of  bone  or  ligament ; but  this  is  a point  which 
future  experience  will  probably  decide.  It  also 
remains  to  be  determined,  whether  absorption  of 
the  neck  of  the  femur  goes  on  after  bony  union 
is  completed.  We  know  it  sometimes  occa- 
sions the  removal  of  nearly  the  whole  of  the 
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neck  of  the  bone,  where  no  injury  has  been 
sustained ; and  I see  no  reason  to  think,  that  it 
might  not,  now  and  then,  do  so  after  the  union 
of  a fracture  of  this  parti  From  this,  it  will 
appear,  that  we  are  unable  to  state  whether  the 
absorption  of  the  neck,  in  the  examples  of  bony 
union  adduced,  took  place  subsequently  to  the 
completion  of  the  ossific  process,  or  before  the 
fractured  ends  were  fixed.  I am  rather  inclined, 
however,  to  the  latter  supposition. 

After  having  considered  this  subject  with 
much  attention,  I have  not  been  able  to  discover 
any  argument,  which  would  militate  against 
the  opinion  that  I am  disposed  to  entertain  ; 
viz,  that  absorption  of  the  neek  of  the  femur, 
which  occurs  after  fractures  within  the  capsule, 
is  not  a necessary  consequence  of  a fracture 
of  this  part ; but  is,  in  the  specimens  already 
examined,  bony  as  well  as  ligamentous,  proba- 
bly, to  be  attributed  to  the  imperfeetion  of  the 
treatment  adopted,  rather  than  to  any  law  of 
nature  peculiar  to  the  cervix  of  the  femur. 
The  accuracy  or  inaccuracy  of  this  opinion, 
hdwever,  can  only  be  shown  by  specimens 
procured  from  persons  who  have  been  treated 
in  such  a manner  as  to  insure  a perfect  state 
of  quietude  during  the  process  of  union ; for, 
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if  we  have  ever  so  many  cases  in  which  union 
has  been  produced  without  shortening  or  other 
deformity^  we  cannot  determine  this  point  by 
them  during  the  life  of  the  patient ; as  we  have 
still  to  learn  the  precise  situation  of  the  frac- 
ture, as  well  as  the  kind  of  union  which  had 
taken  place ; which  can  only  be  ascertained  by 
a minute  inspection  of  the  parts  after  death. 

The  absence  of  direct  and  convincing  evi- 
dence upon  this  subject,  it  will  be  seen,  is  no 
argument  against  the  propriety  of  attempting 
to  unite  any  case  of  fracture  of  the  neck  of  the 
femur  ; for  such  is  the  nature  of  these  injuries, 
that,  I believe,  it  is  sometimes  impossible  to 
discover  the  exact  situation  and  direction  of 
the  fracture ; without  subjecting  the  patient  to 
such  an  examination  as  would  be  by  no  means 
warrantable.  The  strongest  advocates  for  the 
opinion,  that  fractures  of  the  cervix,  within  the 
capsule,  will  not  unite  by  bone,  when  accom- 
panied with  laceration  of  the  close  coverings, 
readily  admit  that,  if  the  fracture  be  external 
to  the  capsule,  or  partly  within  and  partly  with- 
out, osseous  union  might  be  produced  ; and  the 
patient  recover  with  a useful  limb.  Unless, 
therefore,  it  can  be  shown  that  these  three  ac- 
cidents can  be  readily  distinguished,  in  every 
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instance,  from  one  another,  it  is  evident,  from 
these  gentlemen’s  own  statements,  that  no  frac- 
ture of  the  cervix  should  ever  be  abandoned  till 
proper  means  have  been  employed,  for  a rea- 
sonable length  of  time,  with  a view  to  produce 
consolidation  of  the  bone. 

It  might  be  doubted,  by  some,  whether  union 
by  bone,  in  a fracture  of  the  cervix  femoris, 
can  take  place,  when  frequent  motion  of  the 
fractured  parts  is  allowed.  This,  however,  is 
nothing  more  than  what  we  see  in  fractures 
situated  in  the  middle  of  the  bone.  If  the 
fractured  ends  did  not  commonly  coalesce  by 
the  intervention  of  callus,  in  spite  of  this  im- 
pediment, I believe,  we  should  not,  with  the 
ordinary  means,  be  able  to  produce  union  in 
one  case  out  of  fifty,  even  when  the  fracture 
is  in  the  middle  of  a bone  ; but,  as  the  parts 
are  less  perfectly  nourished  and  supported  by 
the  surrounding  textures  when  the  fracture  is 
in  the  neck  of  the  femur,  than  when  in  the 
shaft,  I conceive  the  influence  of  motion  will 
be  in  the  same  proportion  more  injurious  ; and 
this  appears  to  me  to  be  the  principal  reason 
why  we  have  hitherto  so  rarely  met  with  union 
in  fractures  of  the  cervix  femoris  when  situated 
within  the  capsule.  The  fact  that  non-union 
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occasionally  occurs  in  the  middle  of  a bone^  as 
the  result  of  motion  of  the  fractured  ends,  is 
sufficient  to  show  that  the  operation  ‘of  the 
same  cause  alone  might  prevent  union  ; and, 
under  the  peculiar  circumstances  of  the  parts, 
would  be  likely  to  do  so,  in  most  instanees, 
when  the  fraeture  is  in  the  neck  of  the  femur  ; 
and  the  fact,  which  is  abundantly  obvious  to  my 
mind,  of  bony  union  having  taken  place  in  the 
neck,  when  the  fracture  was  within  the  capsule, 
in  opposition  to  the  unfavourable  nature  of  the 
treatment,  tends  strongly  to  prove,  that  if  the 
fractured  surfaces  were  kept  in  apposition  and 
at  rest,  such  union  would  be  frequently  ob- 
tained. 

From  what  I have  myself  observed,  and  from 
what  I have  been  able  to  collect  from  the  ob- 
servations of  others,  I am  led  to  believe,  that 
the  causes  of  non-union,  in  fractures  of  the 
description  above-mentioned,  are  four : 1st.  A 
diminution  in  the  quantity  of  blood  sent  to 
the  pelvic  portion  of  the  bone ; 2d,  absence  of 
continued  pressure ; 3d,  want  of  apposition ; 
and,  4th,  want  of  rest.  The  first  of  these  is 
inseparable  from  the  nature  of  these  cases,  but, 
in  my  opinion,  is  to  be  regarded  as  the  least 
important ; for,  though  this  will  have  an  influ- 
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ence  in  retarding  the  uniting  process,  as  I liave 
above  stated,  I believe  that  there  is  now  suffi- 
cient proof  to  lead  to  the  conclusion,  that  it  is 
not  in  itself  sufficient  to  prevent  osseous  union 
from  being  accomplished.  The  other  three 
causes  are  referable  to  the  treatment ; and,  it 
it  can  be  shown  that  we  are  in  possession  of 
mechanical  means,  by  the  judicious  employ- 
ment of  which,  apposition,  pressure,  and  rest, 
might  be  maintained  for  any  length  of  time, 
these  three  causes,  it  is  evident,  will  be  at  once 
removed ; and,  as  union  by  bone  now  and  then 
takes  place,  notwithstanding  the  operation  of 
these  three  causes,  we  might,  it  seems  to  me? 
reasonably  expect,  that  it  will  be  very  generally 
produced,  where  the  treatment  is  such  as  to 
prevent  their  occurrence. 

I do  not  wish  it  to  be  inferred,  that  we  shall 
not  sometimes  meet  with  cases  of  non-union 
in  the  neck  of  the  bone,  even  where  the  best 
means  have  been  employed ; but  such  instances, 
I think  it  will  be  found,  will  occur  principally 
where  the  system  is  extremely  weak,  as  we 
now  and  then  see  it  in  very  old  persons  ; or 
where  the  patient  is  unmanageable,  and  yviW 
not  steadily  adhere  to  our  directions  ; where 
there  is  some  disease  of  the  constitution  ; or 
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disease  of  the  bone,  or  of  the  soft  parts  by 
which  it  is  surrounded.  These  causes,  how- 
ever, would  operate  against  the  production  of 
osseous  union  in  any  other  part  of  the  bone  as 
well  as  in  the  cervix. 

Before  I could  become  an  advocate  for  the 
practice  of  abandoning  fractures  of  the  cervix 
within  the  capsule,  surgeons,  who  support  it, 
must  prove  satisfactorily  that  the  patient  can 
derive  no  advantage  from  mechanical  means ; 
they  must  also  show  that  there  are  unequivocal 
symptoms  by  which  a fracture  of  this  part  of 
the  bone  might  be  distinguished,  in  every  in- 
stance, from  one  external  to  the  joint.  If  there 
be  any  such  signs  I have  not  been  able  to 
ascertain  them.  I know  of  none  which  are 
not  occasionally  fallacious,  nor  do  I believe  that 
any  such  exist ; or,  at  best,  any  sufficiently 
'marked,  to  be,  in  every  instance,  palpable  to 
the  senses  even  of  the  most  scientific  and  ex- 
perienced surgeons.  If  this  be  the  case — if 
surgeons,  who  support  the  doctrine  of  non- 
union, cannot  point  out  some  well-marked  and 
infallible  sign  or  signs  which  invariably  accom- 
pany fractures  within  the  joint,  and  are  not 
observed  in  those  external  to  it,  or  in  those 
which  are  partly  within  and  partly  external. 
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their  practice  must  be  sometimes  at  variance 
with  their  principles— they  must  occasionally 
abandon  cases  which,  from  their  own  showing, 
admit  of  cure  ; and  confine  patients  for  whom, 
according  to  their  reasoning,  nothing  beneficial 
can  be  done.  Suppose,  however,  it  were  granted 
that  fractures  within  the  capsule  can  at  all  times 
be  distinguished  from  all  other  fractures  which 
occur  in  the  neck  of  the  bone  ; and  that,  when 
the  fracture  is  within  the  joint,  bony  union  can- 
not be  produced  under  the  most  judicious  em- 
ployment of  the  best  mechanical  contrivances, 
is  there  any  good  reason  why  these  accidents 
should  be  abandoned  as  entirely  irremediable  ? 
If  there  be  any,  I confess  I cannot  see  it. 


Ligamentous 

union. 


For  the  last  eight  years,  I have  been  accus- 
tomed to  say  in  my  lectures,  and  elsewhere, 
that  the  practice  of  leaving  patients  to  their 
fate,  who  are  supposed  to  have  fractures  of 
the  neck  of  the  thigh-bone  within  the  capsule, 
is,  in  my  opinion,  bad.  If  these  fractures 
could  not  be  united  by  osseous  matter,  is  there 
any  reason  why  the  apposing  ends  should  not 
be  connected  by  a layer  of  short  ligament, 
extending  from  one  fractured  surface  to  the 
other  ? When  I had  not  evidence  sufficient  to 
convince  me  of  the  possibility  of  bony  union 
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being  effected,  I always  endeavoured  to  incul- 
cate, that  a mode  of  treatment  which  would 
give  the  fractured  surfaces  a fair  chance  of  coa- 
lescing, would  be  almost  sure  to  benefit  the 
patient ; for,  if  bony  union  were  not  produced, 
union  by  short  ligament  would,  in  the  worst 

cases,  in  all  probability,  be  accomplished  ; and 
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the  patient  so  injured,  would  thus  be  enabled 
to  get  about  with  that  degree  of  facility  which 
we  see  in  the  most  favourable  results  that  have 
been  obtained  by  any  of  the  ordinary  means. 
In  corroboration  of  this  opinion,  I might  state 
that,  as  far  as  I have  been  able  to  discover, 
those  persons  who  have  recovered  sufficiently 
to  walk  with  the  assistance  of  a stick,  and  oc- 
casionally short  distances  without  even  this 
aid,  have  had  union  effected  in  this  way,  (see 
Plate  IV.  Fig.  1)  or  by  a deposition  of  callus  ; 
but  nothing  has  been  said,  that  I know  of, 
about  the  propriety  of  attempting  to  produce 
union  of  this  fracture  by  short  ligament,  even 
by  those  gentlemen  who  contend  that  bony 
union  never  takes  place.  Hence,  we  find  that 
the  fractured  surfaces  are  allowed  to  separate 
from  one  another,  where  the  close  coverings 
are  divided,  as  far  as  the  capsular  ligament  and 
the  quadratus  femoris  will  allow ; and,  though 
the  fractured  ends  are  connected  by  ligament 
in  such  cases,  the  ligament  is  commonly  so 


158 


long,  that  the  limb  is  very  little  better  than  it 
would  be  were  no  connecting  medium  effused  ; 
for,  when  the  weight  of  the  body  is  thrown 
upon  the  limb,  it  must  necessarily  drop  towards 
the  ground,  till  the  capsular  ligament  or  the 
muscle  I have  mentioned  is  put  upon  the  stretch ; 
and,  consequently,  patients  so  circumstanced 
are  rarely  able  to  walk,  during  the  remainder 
of  their  lives,  without  the  assistance  of  crutches. 


The  advantages 
of  short  liga- 
mentous union. 


If,  on  the  contrary,  the  fractured  surfaces 
were  kept  in  close  apposition,  and  at  rest,  it  is 
probable  that,  in  cases  where  osseous  union 
could  not  be  effected,  the  fractured  surfaces 
would  be  firmly  held  together  by  a layer  of 
ligamentous  matter  interposed  between  them 
instead  of  callus  ; and  if,  in  such  cases,  the  pa- 
tient were  confined  a sufficient  length  of  time, 
this  would  acquire  so  much  strength  as  to 
prevent  the  broken  ends  of  the  bone  from  se- 
parating in  any  considerable  degree,  even  when 
the  weight  of  the  body  is  thrown  upon  the 
limb.  Even  supposing  then,  ft  should,  in  the 
course  of  time,  be  found  that  bony  union  can- 
not generally  be  effected,  if  we  can  produce 
union  by  short  ligament,  what  shall  we  gain  ? 
We  shall  prevent  that  horrible  lameness  which 
is  the  result  of  the  worst  of  these  injuries.  I do 
not  say  that  any  patient,  in  whom  short  liga- 
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mentoiis  union  has  been  produced,  will  be  likely 
to  have  the  use  of  the  limb  as  perfect  as  before 
the  accident ; but,  I am  disposed  to  believe 
that,  we  shall  so  far  restore  it,  as  to  enable  him 
to  walk  with  but  little  impediment.  The  facility 
of  moving  the  limb  will  be  proportionate  to 
the  shortness  and  density  of  the  ligament,  con- 
necting the  broken  ends  of  the  bone ; and,  as 
these  qualities  will  render  the  ligament  pro- 
portionably  strong,  it  is  to  be  expected  that  the 
power  of  the  limb  will  be  in  the  same  degree 
restored. 

A great  object  in  such  cases  would  be,  to 
have  the  ligament  as  strong  as  possible ; and, 
for  this  purpose,  it  would  be  necessary  to  con- 
fine the  patient  nearly  or  quite  as  long  as  one 
might  expect  would  be  requisite  in  order  to  ef- 
fect union  by  bone.  The  ligament  which  unites 
fractures  of  the  patella  is  thin,  and  usually  gives 
way  a little  when  the  patient  bends  the  limb, 
even  after  a confinement  of  six  or  eight  weeks ; 
but  this  is  more  particularly  the  case  if  the 
patient  is  suffered  to  move  the  limb  too  early. 
The  same  thing  occurs  in  fractures  of  the  ole- 
cranon united  by  ligament ; but  in  both  these 
situations  the  ligament,  though  thin,  is  capable 
of  resisting  the  ordinary  action  of  the  muscles. 
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From  this  we  should  infer,  that  the  ligament, 
which  would  be  effused  between  the  broken 
ends  of  the  bone  when  the  fracture  is  in  the 
neck  of  the  femur,  would  be  able  to  support  the 
weight  of  the  body,  and  much  more,  without 
yielding  ; for  here  we  should  find  the  ligament 
much  larger  than  that  which  connects  the  two 
portions  of  a fractured  patella ; it  would  also 
be  acted  upon  in  that  manner  which  would 
enable  it  to  oppose  the  greatest  resistance  to 
the  superincumbent  weight.  The  ligament,  in 
some  instances  is  nearly  equal  in  diameter  to 
the  neck  of  the  thigh-bone,  or  rather  to  the 
surfaces  between  which  it  is  placed ; and,  as  the 
weight  of  the  body  has  no  tendency  to  cause 
the  ends  of  the  bone  to  separate  in  a line  with 
the  neck,  but  to  make  them  pass  each  other  in 
the  transverse  direction,  the  ligament  is  situated 
in  the  most  favourable  manner  to  resist  the 
forces  that  tend  to  make  it  yield.  Hence  we 
might  infer,  that  a bone  thus  united  would  be 
nearly  as  strong,  though  not  so  steady  and 
manageable,  as  it  would  be  if  the  bond  of  union 
were  osseous.  By  treating  patients,  therefore, 
in  such  a manner  as  would  favour  union  by 
bone,  we  should  give  them  every  advantage 
which  it  is  in  our  power  to  offer ; for,  in  the 
worst  cases,  we  might  expect  that,  should  bony 
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union  not  take  place,  short  ligamentous  would 
be  obtained,  and  thus  they  would,  at  all  events, 
be  much  benefited  by  the  judicious  employment 
of  proper  mechanical  contrivances. 

From  these  considerations  I conclude,  that 
the  practice  of  leaving  fractures,  which  are  sup- 
posed to  be  within  the  synovial  capsule,  to  Na- 
ture, even  presuming  that  they  were  easily  ascer- 
tained and  could  not  be  united  by  bone,  is  one 
which,  in  the  present  state  of  our  knowledge,  is 
not  scientific  ; and,  therefore,  ought  not  to  be 
followed. 

By  this  conclusion,  however,  I wish  it  to 
be  understood,  that  I am  far  from  casting  any 
blame  upon  those  who  have  given  an  opposite 
opinion.  Sir  Astley  Cooper  has  said,  that  he 
was  induced  to  abandon  the  usual  modes  of 
treatment  followed  in  cases  of  this  description, 
because  he  had  not  met  with  any  which,  in  his 
opinion,  had  been  beneficial.  He  was  led  to  do 
this  the  more  readily  from  the  belief,  that  the 
principal  cause  of  failure  was  referable  to  the 
particular  condition  of  the  injured  parts  ; but 
as  it  is  now  shown  that  we  have  means,  by 
which  the  evils,  accompanying  the  use  of  the 
old  mechanical  contrivances,  can  be  prevented, 


Inference. 


Sir  Astley 
Cooper’s  rea- 
son for  aban- 
doning these 
accidents. 


M 


162 


Of  two  kinds. 


The  age  at 
which  these 
fractures  oc- 
cur, and  their 
causes. 


and  that^  whether  the  union  effected  be  osseous 
or  by  the  intervention  of  ligament,  patients  de- 
rive great  advantage  from  the  employment  of 
the  new,  he  will  be  perfectly  justified  in  recom- 
mending their  adoption. 

Sec.  4. — Fractures  of  the  Neck  of  the  Thigh- 
Bone  external  to  the  Capsule,  without  any 
considerable  Laceration  of  the  Periosteum, 

Fractures  of  the  neck  of  the  thigh-bone  external 
to  the  capsule  might,  as  I have  said,  be  divided 
into  two  kinds,  dependent  upon  the  degree  of 
injury  sustained  by  the  soft  parts  attached  to 
this  part  of  the  bone. 

Fractures  external  to  the  capsule 
occur  most  commonly  in  persons 
under  fifty  years  of  age,  but  they 
not  unfrequently  happen  in  old  per- 
sons. Fractures  within  the  capsule 
which  are  met  with  in  old  people,  often  result 
from  very  slight  causes  ; this  may,  also,  happen 
in  them,  when  the  fracture  is  external  to  the 
capsule ; but  those  which  take  place  external 
to  the  capsule,  in  persons  under  fifty  years  of 
whose  bones  have  not  become  weakened 
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by  absorption,  are  usually  produced  by  great 
violence  ; such  as  violent  falls  upon  the  trochan- 
ter major ; the  passage  of  laden  carriages  over 
the  pelvis ; or  other  forces,  as  blows,  &c.  ope- 
rating indirectly  upon  this  part  of  the  hone. 

When  the  fracture  is  not  attended  with  lace-  Symptoms, 
ration,  the  symptoms  are  so  similar  to  those 
which  are  observed  when  the  bone  is  broken 
within  the  capsule,  without  any  considerable 
injury  to  the  close  coverings,  that  it  will  be 
found,  in  many  cases,  exceedingly  difficult  to 
distinguish  them  from  one  another.  The  best 
surgeons  sometimes  fail  in  their  diagnosis  as 
to  the  situation  of  the  fracture ; and  I am  not 
acquainted  with  any  symptoms  accompanying 
this  accident  which  are,  in  every  instance,  suf- 
ficiently marked  to  enable  the  scientific  surgeon 
to  say  that  the  fracture  is  external  to  the  cap- 
sule. The  symptoms  of  this  injury  are  some- 
times altogether  very  obscure.  I have  known 
it  overlooked,  and  the  patient  considered  to 
have  laboured  under  the  effects  of  a contusion 
of  the  soft  parts  in  the  vicinity  of  the  joint. 

I was  once  present  during  the  inspection  of 
a man  who  died  of  disease  of  the  heart,  about 
two  months  after  he  received  an  injury  at  the 
upper  part  of  the  thigh,  in  whom  there  was 
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found  a fracture  of  this  description,  which  was 
not  discovered  till  after  his  decease ; though 
the  limb  was  several  times  examined  by  a very 
able  surgeon  in  this  town.  The  periosteum 
was  torn  only  in  a very  slight  degree  ; and, 
consequently,  the  fractured  portions  were  held 
so  close  together,  that  the  head  and  shaft  of 
the  bone  moved  simultaneously  when  the  limb 
was  rotated,  therefore  no  crepitus  was  felt. 
There  was  a trifling  difference  in  the  length  of 
the  two  limbs,  and  the  foot  was  a little  everted. 
The  shortening  which  existed  was  produced  by 
the  alteration  in  the  direction  of  the  neck  of 
the  bone ; which  was  slightly  depressed,  and 
driven  a little  way  into  the  cancellated  structure 
of  the  trochanter  major.  The ' tumefaction  of 
the  limb  is  usually  greater  than  when  the  frac- 
ture is  within  the  capsule  ; and  there  is  some- 
times ecchymosis.  These  are  the  only  signs  that 
I have  noticed  in  this  accident,  differing  from 
those  which  accompany  similar  injuries  in  the 
joint,  and  these  will  be  found  often  fallacious. 


Neck  some- 
times driven 
into  the  tro- 
chanter. 


Sometimes  the  neck  of  the  bone  is  broken 
off*  at  its  junction  with  the  shaft,  and  driven,  a 
considerable  way,  into  the  cancellated  structure 
of  the  great  trochanter ; ( see  Plate  IV.  Fig,  2.) 
and  remains  firmly  locked  there  for  a consider- 
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able  time.  The  symptoms  of  fracture  of  the 
neck  of  the  bone  thus  situated,  are  not  such  as 
will  enable  us  to  decide,  with  certainty,  in  all 
cases,  upon  what  part  of  the  cervix  is  broken. 
More  or  less  shortening  of  the  limb,  pain  at  the 
upper  and  inner  part  of  the  thigh  and  behind 
the  trochanter,  more  or  less  tumefaction  soon 
after  the  accident,  great  diminution  of  power  in 
the  limb,  and  absolute  lameness,  are  the  only 
symptoms  which  are  likely  to  occur,  till  the 
neck  of  the  bone  is  disengaged  from  the  tro- 
chanter, so  as  to  move  independently  of  it ; and 
then  the  crepitus  of  fracture  might,  also,  com- 
monly be  felt  when  the  limb  is  rotated  or  bent 
upon  the  pelvis. 

It  appears  to  me,  that  the  only  way  in  which 
these  fractures  can  be  produced,  so  as  to  drive 
the  neck  of  the  bone  into  the  substance  of  the 
shaft,  is  by  falls  upon  the  trochanter  /major,  or 
by  some  force  which  will  operate  in  the  same 
direction. 

I am  disposed  to  think,  that  it  is  in  these 
cases,  or  in  those  which  are  unattended  with 
laceration  of  the  contiguous  texture,  whether 
the  fracture  be  within  or  external  to  the  cap- 
sule, or  where  the  fracture  is  incomplete,  that 


Causes  of  this 
fracture. 


Persons  with 
fracture  of  the 
neck  of  the  fe- 
mur sometimes 
able  to  walk 
without  sup- 
port. 
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patients  are  able  to  walk  immediately  after  the 
accident  with  some  assistance  ; such  as  the  sup- 
port of  a stick  or  the  arm  of  another  person,  or, 
even,  in  some  instances,  without  any  adventi- 
tious aid,  as  occurred  in  the  following  case. 

I 

Mrs.  Shaftoe,  one  of  the  sisters  of  Guy’s  Hos- 
pital, set.  62,  fell  olf  the  curb-stone,  as  she  was 
passing  over  London  Bridge,  on  the  21st  of 
December,  1822,  and  pitched  upon  the  stones 
in  the  carriage-way.  The  force  of  the  blow 
was  principally  received  upon  the  outer  and 
posterior  part  of  the  trochanter  major.  She 
was  picked  up  by  persons  who  saw  the  acci- 
dent, and  was  able  to  walk,  by  holding  a gen- 
tleman’s arm,  as  far  as  the  top  of  St.  Thomas’s 
Street  in  the  Borough,  (a  distance  of  about 
three  hundred  yards,)  but  not  without  great 
pain  and  limping.  From  the  top  of  St.  Tho- 
mas’s Street  to  the  gates  leading  into  Guy’s 
Hospital  (about  one  hundred  yards)  she  walked 
without  assistance.  Here  she  found  her  limb 
give  way,  and  she  was  unable  to  walk  any  fur- 
ther. She  was  carried  from  this  into  the  hos- 
pital and  placed  in  bed. 


Mr.  Key  saw  her  immediately  after  she  was 
brought  into  the  house,  and  examined  the  limb. 
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but  did  not  discover  the  fracture.  Sir  Astley 
Cooper  examined  the  limb^  also,  on  the  next 
day,  and  was  of  opinion  that  there  was  no  frac- 
ture. The  whole  of  the  inconvenience  she  felt 
was  at  this  time  referred  to  the  upper  and  inner 
part  of  the  thigh,  and  the  hollow  behind  the 
trochanter  major.  She  could  bend  the  limb 
upon  the  pelvis ; and  though,  when  left  to  it- 
self, the  limb  became  slightly  everted,  she  was 
able  to  roll  it  inward,  so  as  to  bring  it  to  what 
might  be  called  its  supine  position.  As  these 
gentlemen  did  not  discover  that  there  was  a 
fracture,  we  might  suppose  that  the  usual  strong 
signs  of  fracture  of  the  cervix  femoris,  viz,  ever- 
sion of  the  foot,  retraction  of  the  limb,  and 
crepitus,  did  not  then  exist,  or,  at  least,  were 
not  strongly  marked. 

On  the  7th  of  January,  1823,  I examined 
the  limb  by  her  desire,  and  found  that  the  bone 
was  fractured  through  the  neck ; which  I dis- 
covered by  rolling  the  limb  inward,  and  bend- 
ing it  upon  the  pelvis.  In  this  way  crepitus  was 
now  easily  produced.  Sir  Astley  Cooper  saw 
the  woman  again  the  same  day  after  me,  felt 
the  crepitus,  and  corroborated  my  opinion,  as 
to  the  existence  of  a fracture  in  the  cervix,  but 
considered  that  it  was  external  to  the  capsule. 


168 


She  had  been  permitted  to  move  about  in  bed, 
and  to  have  her  bed  made  at  pleasure  for  seven- 
teen days ; which  circumstances  were  sufficient 
to  account  for  the  alteration  which  had  taken 
place  in  the  condition  of  the  fracture. 

My  notes  do  not  state  that  any  thing  was 
done  for  this  woman  with  a view  to  keep  the 
parts  quiet  or  in  apposition,  till  the  17th  of 
January — twenty-seven  days  from  the  date  of 
the  accident ; but,  if  I recollect  right,  the  lirnb 
was  placed  upon  the  common  fracture-box  for 
a few  days  after  the  fracture  was  discovered. 
This  was  removed,  in  consequence  of  the  in- 
convenience which  she  experienced  from  it, 
and  that  which  I invented  for  fractures,  &c.  of 
the  lower  extremities  substituted.  This  appa- 
ratus, though  not  intended  for  fractures  of  the 
neck  of  the  thigh-bone,  promised  more  advan- 
tages in  these  cases  than  any  contrivance  that 
I had  then  seen  employed. 

Before  the  apparatus  was  applied,  the  limb 
was  lying  in  the  extended  position,  and  retracted 
about  an  inch.  The  foot  was  everted.  Crepi- 
tus could  easily  be  produced.  The  limb  could 
be  brought  down  to  its  proper  length  with  faci- 
lity by  extension,  but  it  was  again  retracted  as 
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soon  as  the  extending  force  was  discontinued. 
The  apparatus  was  worn,  with  the  limb  in  the 
straight  position,  from  the  17th  January  to  the 
12th  of  the  following  March.  Its  use  was  now 
discontinued,  as  1 considered  the  fracture  was 
united,  though  not  without  shortening  of  the 
limb.* 

Occasionally,  the  cancellated  structure  of  the 
trochanter  major  becomes  absorbed  subsequent- 
ly to  the  injury  ; and  afterwards  the  neck  of  the 
bone  is  partly  received  into  the  excavation. 
There  is  a case  mentioned  in  Sir  Astley  Cooper’s 
work,  in  which  this  took  place.  The  fracture 
was  produced  by  a twist  of  the  limb  without 
falling. 

* This  woman  lived  several  years  after  the  accident ; and 
was  able  to  walk  about  with  facility,  without  a stick  or  any 
other  assistance,  though  not  without  limping,  in  consequence 
of  the  shortened  state  of  ‘the  limb.  After  her  death.  Sir 
Astley  Cooper  obtained  the  upper  part  of  the  thigh-bone  ; and 
he  has  stated  to  me  in  conversation,  that  the  bone  is  consoli- 
dated, that  the  cervix  is  absorbed,  and,  that  there  is  np  ap- 
pearance of  callus.  From  the  last  observation,  I infer,  that 
the  callus  has  become  cancellated,  I have  not  learned  at 
what  part  of  the  cervix  the  fracture  appeared,  upon  inspection, 
to  have  taken  place. 


Neck  of  the 
bone  some- 
times received 
into  a cavity. 
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Symptoms  of 
this  accident. 


Sec.  5. — Fractures  of  the  Cervix  Femoris, 
external  to  the  Capsule^  with  great  lacera- 
tion of  the  surrounding  Parts. 

The  symptoms  which  accompany  this  variety 
of  fracture,  are  much  more  strongly 
marked,  than  those  which  are  ob- 
served when  the  fracture  is  not 
attended  with  any  considerable  la- 
ceration of  the  softer  textures  ; and, 
for  the  most  part  are  very  similar  in  some  in- 
stances, to  those  which  accompany  fractures  of 
the  cervix  within  the  capsule,  attended  with 
laceration  of  the  close  coverings.  The  ever- 
sion and  retraction  of  the  limb  are  very  evi- 
dent ; but  the  degree  of  shortening  is  usually 
proportionate  to  the  degree  of  laceration  ; in 
this  variety  of  fracture,  however,  it  is  commonly 
from  half  an  inch  to  an  inch — seldom  exceeding 
an  inch.  The  cause  of  the  retraction  being 
greater  in  fractures  of  this  description,  which  oc- 
cur within  the  capsule,  than  in  those  which  are 
external  to  it,  will  probably  be  found  to  depend 
upon  the  state  of  the  parts  which  surround  the 
bone  in  the  two  situations.  Within  the  capsule 
the  bone  is  surrounded  only  by  the  periosteum 
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and  reflected  membrane  ; but^  at  the  root  of  the 
neck,  where  fractures  external  to  the  capsule 
usually  occur,  the  bone  is  surrounded  and 
protected  by  the  dense  fibres  of  the  capsular 
ligament,  which  is  inserted  into  it  at  this  part, 
and  is  very  seldom  entirely  torn  through.  In 
addition  to  the  symptoms  which  attend  a frac- 
ture within  the  capsule  accompanied  with  lace- 
ration of  the  close  coverings,  viz,  eversion  of 
the  foot — retraction  of  the  limb,  &c.  we  have 
in  this  variety,  generally  considerable  tume- 
faction of  the  surrounding  parts,  accompanied 
with  ecchymosis.  This  very  rarely  occurs  when 
the  fracture  is  entirely  within  the  synovial 
membrane.  Pain  produced  by  rotating  the 
limb  is  common  to  fractures  within,  and  to 
those  which  are  external  to  the  capsule  ; but  it 
is  much  more  severe  when  the  fracture  is  ex- 
ternal to,  than  when  it  is  within  the  joint. 
The  reason  of  this  is  evident.  When  the  frac- 
ture is  external,  the  broken  ends  of  the  bone 
prick  and  lacerate  the  muscles  with  which  they 
come  in  contact,  and  which  are  exceedingly 
sensible  when  they  are  inflamed ; but  when 
the  fracture  is  within  the  ligament,  the  broken 
ends  of  the  bone  rub  against  the  synovial  mem- 
brane, which  possesses  much  less  sensibility 
than  the  muscles.  The  difference  in  the  de- 
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gree  of  swelling,  too,  might  be  easily  accoun- 
ted for  upon  scientific  principles.  The  force 
which  produces  fractures  within  the  ligament 
is  often  trifling,  when  compared  to  that  which 
usually  occasions  fractures  external  to  it.  The 
swelling  which  comes  on  in  the  first  variety,  is 
confined,  for  the  most  part,  within  the  cavity 
of  the  joint ; but  in  the  second,  the  swelling  is 
diffused.  Sometimes  the  whole  of  the  thigh  is 
much  enlarged,  in  consequence  of  extravasation 
of  blood,  and  in  consequence  of  inflammation, 
accompanied  with  an  effusion  of  fibrin  and 
serum.  These  fractures,  as  I have  said,  occur 
most  frequently  in  persons  below  fifty  years  of 
age,  but  they  are  not  uncommonly  met  with  in 
persons  very  far  advanced  in  years  ; though, 
from  the  peculiar  alteration  in  the  structure  of 
the  neck  of  the  bone,  which  frequently  obtains 
in  very  old  people,  and  by  which  it  is  rendered 
weaker,  especially  near  the  head,  the  fracture 
of  the  cervix  in  them  is  usually  within  the  joint. 
Crepitus,  might  almost  always  be  felt  with  faci- 
lity, when  the  fracture  is  external  to  the  cap- 
sular ligament  and  loose  ; but,  when  it  is  en- 
tirely within,  it  cannot  be  elicited,  sometimes, 
even  by  the  most  judicious  surgeons. 

Foot  some-  Fracturcs,  external  to  the  capsule,  are  occa- 

times  inverted. 
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sionally  accompanied  with  inversion  of  the  foot. 
In  these  cases  the  fracture  of  the  cervix  has 
been  found  complicated  with  fracture  of  the  tro- 
chanter. Mr.  Guthrie,  in  a paper  published  in 
volume  xiii.  of  the  Medico-Chirurgical  Trans- 
actions, has  detailed  an  instance,  which  tends 
to  illustrate  the  causes  which  give  rise  to  this 
position  of  the  limb. 

Sarah  Gibson,  set.  90,  fell,  on  the  9th  of 
January,  from  a high  stool  on  which  she  was 
sitting,  upon  the  left  hip,  and,  being  a heavy 
woman,  suffered  considerable  injury.  I saw  her, 
two  days  afterwards,  with  Mr.  Dillon  of  Judd 
Street,  and  found  the  marks  of  considerable  con- 
tusion having  been  sustained  by  the  part,  which 
was  very  painful  and  swelled.  The  limb  was 
rather  more  than  half  an  inch  shorter  than  the 
other,  and  the  great  toe  turned  inwards,  in  a 
manner  sufficiently  marked,  although  not  quite 
so  decidedly  as  in  a case  of  dislocation.  The 
limb  was  moveable  in  every  direction,  but  these 
motions  were  attended  with  considerable  pain, 
and  it  could  be  easily  extended  to  the  same 
length  as  the  other.  No  crepitus  could  be  dis- 
tinguished. The  patient  died  on  the  22d  of 
February,  forty-four  days  after  the  accident, 
and,  on  dissection,  a fracture  was  discovered 


Case, 


174 

external  to  the  capsular  ligament.  The  little 
trochanter  was  broken  off,  and  with  it  the  at- 
tachment of  the  psoas  and  iliacus  muscles. 
The  head  and  neck  of  the  femur  were  separated 
from  the  shaft  by  a diagonal  fracture,  extending 
from  the  upper  and  outer  part  of  the  trochan- 
ter major  to  the  trochanter  minor,  so  as  to 
leave  the  insertions  of  the  pyriformis,  gemellus, 
obturator  externus  and  internus,  and  quadratus, 
with  the  head  and  neck  of  the  bone.  The 
gluteus  medius  formed  a bond  of  union  at  the 
upper  part  of  the  trochanter  major,  between  the 
broken  pieces,  retaining  them  in  contact.  The 
capsular  ligament  was  not  injured,  and  no  steps 
whatever  appeared  to  have  been  commenced 
to  repair  the  mischief  which  had  been  com- 
mitted.” 

In  the  25th  volume  of  the  Edinburgh  Medi- 
cal and  Surgical  Journal,  Mr.  Syme  has  related 
a case  of  fracture  of  the  cervix,  which  was  ac- 
companied with  inversion  of  the  foot.  In  this 
case,  which  occurred  in  a man  between  50  and 
60  years  of  age,  “ the  limb  was  shortened  more 
than  an  inch,  the  knee  being  bent  over  the 
sound  one,  and  the  great  toe  resting  on  the  in- 
step of  the  other  foot.*  The  trochanter  major 
was  higher  up  and  more  forward  than  natural, 


and  any  movement  excited  excessive  pain.’' 
The  injury  was  occasioned  by  a fall  upon  the  side* 
The  man  died  a fortnight  after  the  accident,  in 
consequence  of  inflammation  in  the  lungs,  and 
most  extensive  sloughing  on  the  sacrum.” 

On  dissection,  I found  the  capsular  ligament 
entire,  but  two  fractures  beyond  ; one  detaching 
the  neck  where  beginning  to  spring  from  the 
shaft,  the  other  running  obliquely  downward 
and  inward  through  the  trochanters,  so  as  to 
detach  the  posterior  part  of  the  greater,  and  the 
whole  of  the  lesser  in  one  piece  from  the  body 
of  the  bone.” 


The  dissection  of  a case  very  similar  to  that 
which  occurred  to  Mr.  Syme,  and  which  was 
also  attended  with  inversion  of  the  foot,  is  de- 
tailed by  Mr.  Stanley  in  Part  ii.  of  Volume  xiii. 
of  the  Medico-Chirurgical  Transactions. 


Fractures  of  the  cervix  femoris  are  very  often 
partly  within  and  partly  external  to  the  capsule  ; 

but  the  symptoms  which  denote 
/ j existence  of  fractures  of  this 

\ yK  description  are  usually  so  vague, 

\ V that  the  surgeon  will  often  be 

1 obliged  to  confess  himself  unable 

' to  determine,  as  to  the  precise  si- 


Fracture  partly 
within,  and 
partly  external 
to  the  capsule. 
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tuation  and  direction  of  the  fracture.  It  is  gra- 
tifying, however,  to  observe,  that  uncertainty 
in  any  case  of  fracture  of  the  cervix  need  not 
influence  the  treatment,  which  it  will  be  consi- 
dered proper  to  adopt.  But,  though  it  will  be 
seen  that  all  fractures  of  the  neck  of  the  thigh- 
bone require  the  same  mechanical  treatment, 
yet,  it  is  probable,  that  those  which  are  exter- 
nal to  the  capsule,  and  those  which  are  partly 
within  and  partly  external  to  it,  will  be  found 
to  require  less  time  for  the  accomplishment  of 
osseous  union,  than  those  which  are  entirely 
within  the  synovial  membrane.  Hence  it  ap- 
pears, that  it  will  be  advisable,  in  every  instance, 
to  investigate  very  carefully  all  the  circum- 
stances accompanying  fractures  of  this  part  of 
the  bone,  in  order  to  form  an  accurate  diagnosis  ; 
for,  if  we  are  not  satisfied  as  to  the  situation 
and  nature  of  the  fracture,  the  patient  might  be 
confined  some  time  longer  than  necessary ; or, 
on  the  contrary,  he  may  be  allowed  to  use  his 
limb  too  soon.  The  latter  evil  should  always 
be  avoided,  by  confining  the  patient,  as  long  as 
might  be  advisable  for  his  safety,  under  any 
circumstances ; and  the  first,  as  frequently  as 
the  symptoms  will  enable  us  to  decide  with 
certainty. 


Occasionally,  the  irritation  produced  by  frac- 
tures at  the  root  of  the  cervix  femoris,  has, 
under  the  usual  modes  of  treatment,  destroyed 
the  patient.  The  prognosis,  however,  in  these 
cases,  might  almost  always  be  favourable.  If 
the  treatment  be  good,  fractures  external  to  the 
capsule,  and  those  which  are  partly  within  and 
partly  external,  unite  readily  by  bone ; and,  I 
believe,  might  be  made  to  do  so  without  short- 
ening, or  deformity  of  any  kind,  except  where 
the  bone  is  much  shattered. 


Sec.  6. — Fractures  of  the  Trochanter 

Major. 

/ 

I 

Fractures  of  the  trochanter  major  are  some- 
times produced  by  falls  upon  it ; by  blows,  &c. 

The  fracture  is  occasionally  trans- 
verse ; separating  the  trochanter 
close  to  its  junction  with  the  neck, 
without  being  accompanied  with 
any  injury  to  this  part. 


Prognosis  in 
fractures  at  the 
root  of  the 
cervix  femoris. 


Causes  of  frac- 
ture at  this  part 
of  the  bone. 


Transverse 
fracture  of  the 
trochanter  ma- 
jor. 


When  there  is  no  considerable  laceration  of  Symptoms, 
the  close  covering  of  the  bone,  the  fractured 
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surfaces  remain  in  contact^  and  consequently 
the  symptoms  are  sometimes  obscure,  crepitus 
cannot  easily  be  felt;  and  the  injury  requires 
more  minute  investigation,  in  order  to  discover 
the  existence  of  the  fracture  ; but,  if  the  frac- 
ture be  attended  with  a division  of  the  soft  parts 
immediately  surrounding  the  bone,  the  trochan- 
ter becomes  drawn  up  upon  the  dorsum  of  the 
ilium,  by  the  action  of  the  gluteus  medius  and 
minimus  muscles ; and  then  the  nature  of  the 
accident  is  very  readily  ascertained.  The  tro- 
chanter might  be  moved  in  different  directions 
independently  of  the  shaft ; and  when  the  frac- 
tured surfaces  of  the  upper  and  lower  portions 
of  the  bone  are  brought  into  contact,  crepitus 
might  be  readily  produced,  by  moving  the 
trochanter,  so  as  to  make  them  rub  upon  each 
other.  The  surgeon  might  also  elicit  crepitus 
by  holding  the  trochanter  firmly  in  his  hand, 
while  an  assistant  rotates  and  moves  the  limb 
in  different  directions.  The  foot  might  or  might 
not  be  everted  in  these  cases,  so  that  the  posi- 
tion of  the  foot  cannot  be  regarded  as  a symp- 
tom of  any,  importance.  The  length  of  the 
limb  is  natural. 
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Oblique  fractures  of  the  trochanter 


Oblique  frac- 
tures of  the 
trochanter  ma- 
jor. 


accompanied  with  more  or  less  la- 
ceration of  the  parts  by  which  the 
bone  is  surrounded.  Some  diffi- 


culty has  been  experienced  by  very  able  sur- 


geons in  discovering  oblique  fractures  of  this 
part  of  the  femur.  I suspect,  however,  that 
this  has  arisen,  more  from  the  absence  of  any 
good  report  of  the  symptoms  by  which  they 
are  attended,  than  from  the  nature  of  these 
accidents. 

When  the  fracture  extends  downward  and  Symptoms, 
backward,  the  broken  portion  is  in  some  in- 
stances drawn  backwards  towards  the  tuberosity 
of  the  ischium,  where  it  might  be  easily  felt 
through  the  integuments  ; if  the  fracture  extends 
downward  and  forward,  the  broken  part  might 
be  forced  in  the  opposite  direction ; but,  in 
whatever  direction  the  separated  portion  is 
placed,  it  might  be  readily  moved,  independently 
of  the  shaft  of  the  bone  ; and  crepitus  might  be 
easily  produced  when  the  fractured  surfaces  are 
brought  together,  in  the  manner  I have  just 
described.  If  there  be  no  laceration  of  the 
fibrous  covering,  there  will  be  no  separation  of 
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Fracture  of 
the  trochanter 
major,  with 
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the  fractured  portions ; and  consequently,  in 
such  cases,  a more  minute  examination  will  be 
required,  in  order  to  discover  the  nature  of  the 
injury.  In  all  cases,  the  degree  of  separation  of 
the  fractured  surfaces  will  be  influenced  by  the 
direction  of  the  fracture,  and  by  the  degree  of 
laceration  of  the  softer  text  ures,  which  surround 
the  fractured  parts.  Numbedness  of  the  limb 
is  a symptom  which  is  observed  in  some  of 
these  injuries.  There  is  also  pain  referred  to 
the  seat  of  fracture,  and  more  or  less  tume- 
faction of  the  integuments,  occasioned  by  the 
misehief  inflicted  upon  this  part  of  the  limb. 
The  pain  is  increased  by  the  sitting  posture. 
Abduction,  adduction,  and  rotation  of  the  limb, 
also,  in  most  instances,  increase  the  patient’s 
sufferings  ; and,  if  he  be  desired  to  perform 
these  varied  movements  himself,  he  sometimes 
finds  that  he  is  incapable  of  moving  the  limb 
in  any  direction,  without  more  or  less  additional 
pain.  The  foot  may  or  may  not  be  everted  ; 
but  the  limb  is  neither  shortened  or  lengthened 
in  consequence  of  the  existence  of  a fracture  of 
the  trochanter,  unaccompanied  with  a fracture 
in  any  other  part  of  the  bone. 

Fracture  of  the  trochanter  major  might,  as 
has  been  said,  be.  attended  with  a fracture  of 
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the  neck  of  the  bone,  either  within 
the  capsule  or  external  to  it ; or 
with  a fracture  which  extends 
partly  within  and  partly  external 
to  the  capsule. 

When  this  happens,  there  are,  in  addition  to  Symptoms, 
those  symptoms  which  are  observed  when  the 
trochanter  only  is  broken  off,  the  signs  which 
have  been  described  as  accompanying  fractures 
of  the  neck  of  the  bone.  The  symptoms  which 
indicate  the  fracture  of  the  cervix  vary  in  some 
respects,  according  to  its  particular  situation, 
and  the  state  of  the  injured  parts  ; and  are  also 
somewhat  modified  by  the  existence  of  the 
fracture  of  the  trochanter.  The  patient  has 
less  power  in  the  limb  when  both  these  injuries 
have  been  produced,  than  when  either  of  them 
exists  alone.  The  limb  feels  shattered  about 
the  joint,  and  when  the  fractures  are  attended 
with  considerable  laceration  of  the  contiguous 
parts,  he  has  scarcely  power  to  move  ft  at  all. 

In  one  case  which  I saw,  the  trochanter  was 
split  into  several  pieces.  The  injury  occurred 
in  an  old  man,  who  died  a few  days  after  the 
accident,  in  consequence  of  the  complicated 
mischief  which  he  had  sustained  at  the  upper 
part  of  the  limb,  viz»  a comminuted  fracture  of 
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Fracture  of  the 
trochanter  be- 
low the  neck. 


Symptoms. 


the  trochanter^  and  a fracture  of  the  cervix  fe- 
moris.  These  injuries  have  been  sometimes 
erroneously  considered  as  fractures  of  the  tro- 
chanter only. 

Occasionally,  fractures  of  the  trochanter  ma- 
jor pass  through  the  femur,  so  as  to  divide  the 
neck  of  the  bone  and  the  trochanter  from  the 
shaft,  these  two  parts  remaining  naturally  con- 
nected. In  these  cases,  the  fracture  is  situated 
between  the  trochanter  minor  and  the  lower 
part  of  the  root  of  the  neck,  some- 
times taking  one  direction,  and 
sometimes  another. 

When  a fracture,  thus  situated, 
is  accompanied  with  laceration, 
the  lower  portion  might  be  considerably  re- 
tracted, producing  an  appearance  of  shortening, 
more  or  less  extensive.  Crepitus  might  be  ea- 
sily produced  by  fixing  the  trochanter,  while 
as  assistant  extends  (if  necessary)  the  limb, 
and  rotates  it.  I think  it  will  generally  be 
found,  that  all  power  of  bending  the  limb  is 
lost ; also  of  abducting  and  adducting  it.  If 
the  fracture  be  downward  and  forward,  and 
not  attended  with  laceration,  we  may  expect 
that  the  patient  will  be  able  to  bend  the  limb 
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considerably.  In  one  case  which  appeared  to 
be  of  this  description,  the  fracture  of  the  tro- 
chanter was  produced  by  a fall  backward  ; but 
in  what  way  the  force  acted,  so  as  to  break 
the  bone  at  this  part,  I am  at  a loss  to  deter- 
mine. The  man,  who  was  70  years  of  age, 
was  in  the  act  of  drawing  a sack  of  flour  from 
a number  of  others,  with  a view  to  place  it  on 
the  trucks,  made  use  of  to  convey  the  reple- 
nished sacks  from  one  part  of  the  chamber  to 
another,  &c.  and,  while  exerting  himself  for 
this  purpose,  his  foot  slipped,  and  he  fell  back- 
ward ; the  result  was,  an  oblique  fracture  of  the 
femur,  apparently  above  the  small  trochanter, 
which  divided  the  large  trochanter  and  neck  of 
the  bone  from  the  shaft. 

The  prop^nosis  in  fractures  of  the  trochanter  Prognosis  in 

r o ^ fractures  of  the 

major  is  favourable  ; whether  attended  with  a trochanter, 
fracture  of  the  neck  of  the  bone  or  not,  we  may 
anticipate  that  union  will  usually  take  place  ; 
and,  where  there  is  no  comminution,  I am  of 
opinion,  with  proper  management,  union  might 
be  effected  in  the  majority  of  cases,  without  any 
noticeable  deformity  of  the  limb.  Now  and 
then,  the  injury  sustained  is  so  great  as  to  des- 
troy life,  especially  in  old  people. 


\ 


I 


Causes. 


Symptoms. 
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Sec.  7. — Fractures  just  below  the  Trochanter 

Minor, 

Fractures  of  the  femur^  just  below  the  trochan- 
ter minor,  like  all  other  fractures  external  to  the 
capsule  of  the  joint,  occur  at  all  periods  of  life, 
and  are  produced  by  the  same  causes,  variously 
applied,  which  give  rise  to  fracture  in  other  parts 
of  the  bone. 

When  a fracture  exists  in  this  situation,  the 
upper  portion  of  the  bone  is  commonly  some- 
what abducted  ; and  is  also  drawn  forwards,  or, 
in  other  words,  bent  upon  the  pelvis  ; so  much 
so,  often  in  loose  fractures,  as  to  form  nearly  a 
right  angle  with  the  lower  portion.  The  cause 
of  this  position  of  the  upper  fragment,  is  evi- 
dently the  contraction  of  the  flexors  and  ab- 
ductors of  the  thigh.  The  lower  portion  of 
the  bone  is  commonly  drawn  up  beneath  the 
upper,  sometimes  several  inches,  (see  Plate  V. 
Fig.  2J  giving  rise  to  the  most  distressing 
pain  ; and  if  the  two  portions  are  suffered  to 
unite  in  these  positions,  the  result  is  often  one 
of  the  worst  varieties  of  deformity  that  take 
place  in  consequence  of  fractures  of  the  thigh. 
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When  the  fracture  passes  through  the  bone 
downward  and  backward,  (see  Plate  Y.  Fig.  1) 
the  deformity  is  not  commonly  so  great  as  when 
it  takes  any  other  direction.  In  this  variety, 
which  is  seldom  met  with,  the  lower  portion  of 
the  bone  lies  anterior  to  the  upper  portion. 
Preternatural  motion  might  be  easily  felt,  also 
crepitus,  when  the  fractured  surfaces  are  brought 
together,  and  made  to  rub  upon  each  other. 

Fractures  of  the  femur,  in  this  situation,  i^^^ognosis, 
admit  of  being  united  with  the  greatest  facility  ; 
and  without  the  least  deformity  of  any  kind. 


V 


Observations. 
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Treatment  of  Fractures  op  the  Upper 
Third  of  the  Thigh-Bone. 

I shall  now  proceed  to  consider  the  treatment 
of  the  various  fractures^  the  causes,  symptoms, 
and  nature  of  which  1 have  endeavoured  to  lay 
before  my  readers  in  the  preceding  sections. 

The  modes  of  treatment  that  have  been,  from 
time  to  time,  resorted  to  for  the  union  of  frac- 
tures of  the  upper  third  of  the  thigh-bone,  are 
so  numerous  that  it  would  take  volumes  to 
give  a particular  account  of  them.  It  appears 
to  me,  however,  that  the  different  plans  and 
contrivances  now  commonly  advised,  possess  as 
many  advantages  as  any  which  have  been  hi- 
therto recommended.  By  giving  some  account, 
therefore,  of  these,  I shall  do  all,  upon  this 
subject,  that  is  likely  to  be  useful  to  the  prac- 
tical surgeon ; and  all  that  is  necessary  to  put 
the  junior  members  of  the  profession  in  pos- 
session of  a knowledge  of  the  inadequacy  of 
the  practice  which  is  still  recommended  and 
pursued. 
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After  what  has  been  said^  within  these  few 
years^  upon  the  treatment  of  fractures  of  the 
upper  third  of  the  thigh-bone,  I fear  that  any 
observations  which  I might  be  able  to  make 
upon  it  will  not  be  favourably  received.  At 
the  risk,  however,  of  being  thought  tedious,  I 
venture  to  bring  this  hacknied  subject  again 
under  consideration ; for,  though  it  has  occu- 
pied so  large  a share  of  the  attention  of  sci- 
entific men,  I find  the  usual  results  of  these 
accidents  are  still  opprobria  to  the  profession. 
Every  surgeon,  who  knows  any  thing  of  prac- 
tice, is  aware  that  patients,  with  fractures  of 
the  cervix  within  the  capsule  of  the  hip-joint, 
when  managed  in  the  ordinary  way,  do  not 
recover  the  natural  use  of  the  limb.  They  al- 
most always  rise  from  their  beds,  often  after 
many  months  of  sulfering  and  confinement, 
without  union  of  the  bone — generally  without 
even  the  production  of  an  useful  ligamentous 
union ; and  are  for  the  most  part,  doomed,  for 
the  remainder  of  their  existence,  to  hobble 
about,  if  at  all,  with  the  assistance  of  crutches, 
or  some  other  mechanical  support ; that  though 
union  by  bone  often  takes  placew  hen  the  frac- 
ture is  in  the  neck  external  to  the  capsule,  or  at 
the  inferior  part  of  the  trochanter  below  the 
neck,  or  when  it  is  just  below  the  trochanter 
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minor,  yet  the  results  in  all  these  cases  are,  after 
long  and  severe  suffering,  usually  deformity  of 
the  limb,  and  consequent  lameness.  The  de- 
formity, in  some  instances,  is  not  very  great ; 
but  cases  of  union  without  deformity,  when  the 
fracture  is  in  either  of  these  situations,  are  very 
rarely  seen.  It  might  be  said,  that  more  or  less 
deformity  is  a general  occurrence.  I have  never 
seen  an  instance  of  fracture  of  the  neck,  or  of 
the  trochanter  below  the  neck,  accompanied 
with  laceration  sufficient  to  allow  the  ends  of 
the  bone  to  ovelap,  united  by  the  employment 
of  any  of  the  usual  means,  without  considerable 
retraction  of  the  limb  ; and,  generally,  more  or 
less  eversion  of  the  foot.  When  the  fracture  is 
just  below  the  trochanter  minor,  the  retraction 
is  sometimes  not  less  than  seven  or  eight  inches  ; 
accompanied  with  an  angular  displacement  of 
the  fractured  parts,  now  and  then  so  great,  that 
it  has  been  deemed  expedient,  in  order  to  enable 
the  patient  to  walk  again,  to  cut  down  upon 
and  amputate  the  projeciing  end  of  the  upper 
portion  of  the  bone.  It  might  be  supposed  that, 
such  results  happen  only  in  the  practice  of 
surgeons  who  do  not  know  their  profession. 
This  I deny.  The  worst  case  of  deformity  I 
ever  saw,  after  a fracture  below  the  trochanter 
minor,  occurred  in  the  practice  of  a surgeon 
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in  this  town^  who  is  well  known  to  the  public^ 
and  who  stands  very  high  in  his  profession. 
Speaking  of  this  injury.  Sir  A.  Cooper  says, 
it  is  a difficult  accident  to  manage,  and  mise- 
rable distortion  is  the  consequence,  if  it  he  ill 
treated.”  Not  only,  however,  do  we  find  non- 
union, grekt  deformity,  and  consequent  claudi- 
cation, result  from  fractures  of  the  upper  third 
of  the  bone  ; but  on  some  occasions,  the  irrita- 
tion produced  by  the  ragged  ends  of  the  bone, 
pricking  and  tearing  the  soft  parts  with  which 
they  come  in  contact,  is  so  great  as  to  destroy 
the  patient.  Surely  these  are  evils,  the  causes 
of  which  require  to  be  investigated  a little  more. 
Do  they  arise  from  the  nature  of  these  injuries? 
or  do  they  arise  from  the  imperfection  of  the 
treatment  resorted  to  for  their  cure  ? Before 
th  ese  questions  can  be  determined,  it  will  be  ne- 
cessary to  consider  the  usual  plans  of  treatment, 
in  order  to  ascertain  how  far  they  are  capable  of 
answering  the  indications  which  these  accidents 
present ; and  if  it  can  be  demonstrated  that  the 
different  contrivances  commonly  employed  do 
not  answer  them,  it  will  be  evident,  that  we 
ought  not  to  expect,  from  their  use,  any  other 
results  than  those  which  we  observe ; and  if, 
on  the  contrary,  it  can  he  shown  that  there  are 
means  in  existence,  by  which  union  without 
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deformity  can  easily  be  obtained  ; it  will  be 
seen,  that  the  usual  consequences  of  these  ac- 
cidents should  not  be  attributed  to  any  thing 
particular  in  the  physical  condition  of  the  in- 
jured parts,  but  to  the  imperfection  of  the  means 
by  which  their  cure  is  attempted. 

The  treatment  which  the  fractures  I have 
mentioned  require,  in  order  to  arrive  at  success- 
ful terminations,  is  so  similar,  in  many  respects, 
that  I have  been  induced  to  arrange  them  under 
one  head,  vi%,  fractures  of  the  upper  third  of 
the  thigh-bone.  The  management  of  fractures 
of  the  cervix  femoris,  however,  differs,  in  some 
minor  particulars,  from  that  which  it  will  be 
advisable  to  have  recourse  to  for  fractures  of 
the  trochanter  major,  and  for  those  which 
occur  below  the  trochanter  minor.  I shall, 
therefore,  first  speak  of  the  treatment  of  frac- 
tures of  the  cervix  ; and  then  proceed  to  point 
out  the  ordinary  treatment  and  differences 
which  it  will  be  proper  to  observe  in  the  ma- 
nagement of  fractures  of  the  trochanter  major  ; 
and  those  which  are  met  with  just  below  the 
trochanter  minor. 
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Sec.  8. — The  usual  Modes  of  treating  Frac- 
tures of  the  Cervix  Femoris, 

The  principal  part  of  the  treatment  of  frac- 
tures of  the  cervix  femoris  is  mechanical,  whe- 
ther the  fracture  be  within  or  external  to  the 
joint ; and  in  order  to  understand  the  imperfec- 
tions of  the  usual  plans  of  treating  these  cases, 
it  is  desirable  to  notice  the  indications  which 
should  be  answered  by  mechanical  means,  with 
a view  to  bring  about  useful  union  of  the 
bones.  These  are,  1st,  to  keep  the  limb  of  its 
natural  length ; 2d,  to  keep  the  limb  in  the 
bent  position ; Sd,  to  prevent  eversion  or  inver- 
sion of  the  foot ; 4th,  to  keep  the  trochanter  a 
little  raised  ; 5th,  to  keep  the  fractured  surfaces 
in  close  apposition  ; 6th,  to  prevent  the  frac- 
tured surfaces  from  moving  upon  each  other. 
These  indications  are  so  self-evident,  that  1 
believe  it  would  be  superfluous  to  offer  any 
comment  upon  them:  they  are  so  important, 
too,  that  unless  they  are  fulfilled,  it  will  be  in 
vain  for  us  to  expect  that  our  cases  will  ter- 
minate favourably. 

I shall  now  enquire^,  how  far  any  of  the 
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On  the  use  of 
the  short 
splints. 


On  the  use  of 
the  double-in- 
inclined  plane. 


modes  of  treatment,  commonly  resorted  to,  are 
capable  of  answering  these  indications.  In  per- 
forming this  part  of  my  duty,  which  I would 
willingly  pass  over,  1 would  be  understood,  not 
to  contend  against  men,  but  against  doctrines 
and  plans,  when  they  appear  to  me  to  be  in- 
consistent with  the  soundest  principles  of  sur- 
gical science. 

I have  seen  the  short  splints,  as  they  are 
called,  sometimes  employed  in  the  treatment 
of  fractures  of  the  neck  of  the  thigh-bone  ; but 
1 cannot  suppose  that  they  are  ever  used,  by 
persons  who  have  any  knowledge  of  the  ana- 
tomy of  the  parts,  with  a view  to  benefit  the 
patient ; I shall,  therefore,  say  nothing  further 
respecting  them  in  this  place. 

The  double-inclined  plahe,  or  common  frac- 
ture-box, is  frequently  made  use  of  in  the 
treatment  of  these  injuries ; but  I cannot  help 
thinking,  that  this  apparatus  is  wholly  inappli- 
cable in  the  management  of  such  cases,  if  it  be 
the  surgeon’s  intention  to  benefit  the  patient  by 
the  employment  of  mechanical  means. 


When  this  apparatus  is  used,  it  is  placed 
under  the  limb,  upon  the  bed  or  mattress  ; , and 
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made  to  retain  the  leg  and  thigh  in  the  bent 
position,  and  to  keep  the  foot  upright.  Thus, 
the  whole  of  the  limb,  below  the  fracture,  is 
eftectually  supported;  but  what  influence  has 
this  contrivance  upon  the  upper  portion  of  the 
bone,  which  moves  simultaneously  with  the 
pelvis  ? — does  it  prevent  the  movements  of  the 
pelvis  ? No  ; it  has  no  influence  upon  this  part 
of  the  body,  which  might  be  considered  advan- 
tageous, consequently,  none  which  is  calculated 
to  restrain  the  movements  of  the  upper  portion 
of  the  bone.  The  pelvis  is  allowed  to  move 
freely,  independently  of  the  apparatus  and  of 
the  limb ; and,  as  long  as  this  is  permitted,  the 
pelvic  portion  of  the  fractured  thigh-bone  can- 
not be  kept  at  rest. 

This  apparatus  not  only  does  not  prevent 
motion  of  the  fractured  parts,  but  also  fails  to 
prevent  the  fragments  from  passing  each  other ; 
and,  consequently,  fails  to  prevent  shortening  of 
the  limb.  This  will  be  immediately  perceived, 
when  it  is  considered  that  the  nates  sink  into 
the  bed  or  mattress ; and,  at  the  same  time 
with  the  whole  trunk,  gravitate  towards  the 
foot,  while  the  apparatus,  and  all  that  part  of 
the  limb  below  the  fracture,  remain  stationary, 
or  as  they  were  first  placed. 
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Again,  this  apparatus  does  not  keep  the 
fractured  surfaces  in  close  apposition  ; for,  as 
the  pelvis  and  the  apparatus  are  unconnected, 
and  as  the  pelvic  portion  of  the  bone  moves 
simultaneously  with  the  pelvis,  there  must,  con- 
sequently,  be  a greater  or  less  degree  of  sepa- 
ration produced  between  the  broken  ends  of  the 
bone  in  one  direction  or  another,  or  more  or 
less  stretching  of  the  soft  parts  by  which  they 
may  happen  to  be  connected  ; and  this  separa- 
tion of  the  fractured  surfaces,  or  this  stretching 
of  the  soft  parts,  must  be  proportionate  to  the 
extent  of  motion  given  to  the  pelvis,  from  what- 
ever cause  that  motion  might  be  effected.  It 
might  be  said,  that  a belt  placed  round  the 
pelvis,  or  a splint  applied  to  the  outer  side  of 
the  limb,  would  have  the  effect  of  keeping  the 
fractured  surfaces  together.  This  would,  in- 
deed, be  the  case,  if  retraction  were  prevented  ; 
but,  as  the  fractured  surfaces  are  allowed  to 
pass  each  other,  a belt  or  splint  thus  applied, 
would  be  likely  to,  and  I have  no  doubt,  often 
does,  force  the  serrated  edges  of  the  fractured 
ends  against  the  inflamed  capsule  of  the  joint ; 
and  thus  produce  a degree  of  suffering  which 
can  rarely  be  borne  by  the  patient.  The  pain 
occasioned  by  these  means,  when  the  injury  is 
in  the  recent  state,  is  often  very  great ; as  I 
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have  repeatedly  witnessed  in  the  practice  of 
surgeons  who  are  accustomed  to  employ  half 
measures. 

From  what  I have  said,  I think,  it  will  appear, 
that  the  double-inclined  plane,  or  fracture-box, 
is  not  calculated  to  answer  the  indications  above- 
detailed.  It  does  not  afford  a steady  support  to 
the  trochanter,  so  as  to  keep  that  part  of  the 
limb  in  its  natural  position  ; it  does  not  prevent 
retraction  of  the  limb  ; it  does  not  keep  the 
fractured  surfaces  in  close  apposition  ; it  does 
not  prevent  the  fractured  ends  from  moving 
upon  each  other  ; it  gives  the  surgeon  no  com- 
mand over  the  fractured  ends  of  the  bone  ; and, 
consequently,,  he  who  can  obtain  no  better 
means,  ought  not  to  be  considered  answerable 
for  the  result  of  a single  case,  because  his  ef- 
forts are  resisted  by  mechanical  forces,  over 
which  he  has  no  control. 

r 

There  are  two  other  modes  of  treatment, 
also,  mu  eh  resorted  to,  whose  principal  effects 
I shall  now  mention.  One  of  these  is  recom- 
mended by  Desault,  and  the  other  by  Boyer. 
When  the  treatment,  advised  by  either  of  these 
gentlemen,  is  adopted,  the  limb  is  placed  in  the 
straight  position. 


Inference. 
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Desault’s  and 
Boyer’s  splints. 
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Desault’s 

splint. 


When  Desault’s  splint  is  employed,  the  band, 
(a^  Fig,  b,)  which  is  intended  to  exert  its 
influence  upon  the  tuberosity  of  the  ischium, 
shifts  its  situation,  so  as  to  lie  between  it  and 
the  upper  part  of  the  thigh,  where  it  soon  gets 
into  a roll,  which  causes  much  pain ; and,  if 
its  operation  be  continued  in  such  a manner  as 
to  have  the  effect  for  which  it  is  applied,  it 
often  occasions  ulceration,  and  sometimes  gan- 
grene. The  difficulty  of  acting  upon  the  tuber- 
osity is  much  greater  in  women  than  in  men,  in 
consequence  of  the  greater  quantity  of  cellular 
and  adipose  substance,  which  is  generally  found 
in  females  about  this  part.  This  band,  when  ex- 
erting its  influence,  acts  upon  the  large  vessels  of 
the  thigh,  and  gives  rise  to  considerable  tumefac- 
tion of  the  limb,  unless  great  care  be  taken  to 
support  it  by  means  of  a bandage  from  the  toes 
to  the  groin.  It  passes,  too,  over  the  fractured 
part,  and  during  the  inflammatory  stage  of  the 
injury,  produces  so  much  pain,  that  its  operation 
cannot  be  borne.  The  action  of  the  band  which 
is  placed  upon  the  foot  is,  also,  sometimes  very 
injurious.  This  frequently  occasions  gangre- , 
nous  spots,  which  are  sometimes  so  large,  as 
to  denude  a considerable  portion  of  the  tendo- 
achillis,  and  of  the  tendons  of  the  extensor 
muscles  of  the  toes.  The  tendons,  in  some  in- 
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Boyer’s  appa- 
ratus. 


stances,  slough,  and  the  bones  which  they  are 
destined  to  act  upon  remain  motionless.  The 
irritation  occasioned  by  this  plan  is,  in  some 
cases,  so  great  as  to  destroy  the  patient. 

Boyer’s  apparatus,  (Fig.  cj  which  is  con- 
sidered an  improvement  upon  Desault’s,  is 
open  to  the  same  objections,  though  not  in  so 
great  a degree.  This  apparatus  might  appear  to 
some  surgeons  very  applicable  in  the  manage- 
ment of  fractures  of  the  cervix  femoris ; but, 
when  its  action  is  minutely  considered,  I think 
it  will  be  perceived,  that  it  cannot  answer  the 
indications  that  have  been  mentioned.  Boyer 
endeavoured  to  make  the  thigh-strap  (a)  of  his 
apparatus,  so  that  it  should  not  slip  off  from 
the  tuberosity  of  the  ischium.  I believe,  how- 
ever, that  those  who  have  seen  it  employed,  will 
be  able  to  bear  testimony,  that  it  does  not  main- 
tain the  situation  which  it  was  intended  to  oc- 
cupy. This  strap,  like  Desault’s  bandage,  gets 
off  the  tuberosity  of  the  ischium,  and  lies  upon 
the  upper  and  inner  part  of  the  thigh,  where  it 
compresses  the  large  vessels,  and  acts  upon  the 
fractured  part.  Hence  arises  tumefaction  of  the 
limb  ; and  as  long  as  there  is  any  active  inflam- 
mation in  the  seat  of  injury,  so  much  pain  i^ 
occasioned  in  the  fracture,  by  extending  the 
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limb  with  this  contrivance,  that  the  influence  of 
the  thigh-strap  cannot  be  borne,  in  a manner 
calculated  to  enable  the  surgeon  to  keep  the 
limb  of  its  proper  length.  Boyer  was  sensible 
of  this  evil ; and  he,  therefore,  recommends  the 
adoption  of  means  which  do  not  extend  the 
limb,  while  the  fracture  is  in  the  recent  state. 

The  contrivance  r,ecommended  by  Desault, 
and  that  by  Boyer,  not  only  give  the  patient 
great  inconvenience,  but  are,  also,  very  ineffi- 
cient. It  will  be  seen,  that  when  Boyer’s 
apparatus  is  employed,  the  counter-extending 
band  or  strap,  acting  obliquely  upon  the  up- 
per and  inner  part  of  the  thigh,  is  calculated 
to  force  the  pelvic  portion  of  the  bone  upward 
out  of  its  natural  position  ; its  action,  too,  tends 
to  force  the  shaft  of  the  bone  outward,  and  to 
press  the  soft  parts  between  the  fractured  sur- 
faces. It  might  be  said  that  the  shaft  of  the 
bone  is  not  forced  outward  when  Desault’s 
splint  is  used,  though  the  operation  of  this 
splint  has  a tendency  to  impel  it  away  from 
the  pelvis  ; because  there  is  a bandage  passed 
round  the  pelvis,  which  might  be  made  to 
counteract  this  effect  of  the  thigh-strap,  and 
thus  keep  the  shaft  of  the  bone  in  a proper 
line ; but  though  a bandage  placed  round  the 
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pelvis,  in  the  manner  pointed  out  by  Desault 
would  counteract,  in  this  respect,  the  oblique 
thigh-strap  ; yet,  I presume,  its  operation  would 
be  seldom  beneficial ; for  as  the  limb  is  not 
kept  extended  to  its  proper  length,  the  fractured 
surface  of  the  trochanteral  portion  of  the  neck 
would  often  be  brought  into  contact  with  the 
soft  parts  ; and,  therefore,  instead  of  assisting 
nature  in  the  production  of  union,  the  bandage 
would  have  the  effect  of  irritating  the  patient, 
without  any  probability  of  benefiting  him,  even, 
if  he  should  be  able  to  bear  the  pain  which  it 
occasions. 

1 

Boyer's  apparatus  keeps  the  foot  upright,  but 
it  does  not  properly  answer  any  other  indica- 
tion ; and  I cannot  perceive  that  this  one,  or 
any  other  which  I have  noticed,  is  effectually 
answered  by  the  plan  which  Desault  recom- 
mends. It  seems  to  me,  that  any  advantages 
which  are  obtained  by  these  modes  of  treat- 
ment, are  more  than  counterbalanced  by  the 
evils  which  they  occasion. 

I 

Such  are  the  contrivances  that  are,  at  the 
present  day,  employed,  with  a view  to  restore 
to  patients  who  have  fracture  of  the  cervix 
fernoris,  the  use  of  their  limbs.  I have  seen  a 
great  variety,  but  I am  not  aware  of  any  splint 
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Sir  Astley 
Cooper’s  plan. 


Sir  Astley 
Cooper’s  treat- 
ment. 


or  fracturc-box^  commonly  resorted  to,  which 
offers  more  advantage  than  those  I have  men- 
tioned. Is  it,  then,  to  be  wondered  at,  that  we 
meet  with  so  many  cases  of  non-union  in  this 
situation  ? I think,  on  the  contrary,  that  it  is 
rather  surprising,  that  union  takes  place  as  fre- 
quently as  it  does,  even  in  fractures  external  to 
the  capsule. 

After  trying  unsuccessfully  various  splints  and 
apparatuses.  Sir  Astley  Cooper  has  come  to  the 
conclusion,  that  it  is  better,  when  the  fracture  is 
within  the  joint,  to  treat  the  patient  in  such  a 

manner  as  to  enable  him  to  leave  his  bed,  as  soon 

\ 

as  the  inflammation  occasioned  bv  the  accident 
has  subsided,  without  any  regard  to  the  union 
of  the  bone.  A conclusion,  to  which  any  sur- 
geon was  likely  to  arrive,  who  could  obtain  no 
better  means  to  assist  him  in  his  curative  inten- 
tions, than  those  to  which  I have  alluded  ; and, 
I am  not  sensible  that  Sir  Astley  was  in  the 
habit  of  employing  contrivances,  whieh  could 
in  any  respect  be  considered  more  efficacious 
than  the  fracture-box,  or  Boyer’s  apparatus.  If 
he  had  used  better  means,  I presume  we  should 
have  found  them  noticed  in  his  book. 

Having,  after  long  experience,  made  up  his 
mind,  that  patients,  with  fracture  within  the 
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capsule,  were  not  benefited  by  any  apparatus 
with  which  he  was  acquainted,  and  that  they 
sometimes  suffered  from  long  confinement  un- 
der their  use.  Sir  Astley  was  led  to  say,  if  I 
sustained  this  accident  in  my  own  person,  I 
should  direct,  that  a pillow  should  be  placed 
under  the  limb  throughout  its  length,  and  that 
another  should  be  rolled  up  under  the  knee, 
and  that  the  limb  be  thus  extended  for  ten 
days  or  a fortnight,  until  the  inflammation  and 
pain  have  subsided.  T should  then  daily  rise 
and  sit  up  in  a high  chair,  in  order  to  prevent 
a degree  of  flexion  which  would  be  painful.” 
This  mode  of  treatment  is  advised,  under  the 
idea,  that  no  benefit  will  accrue  to  the  patient  by 
longer  confinement;  but  even  under  this  con- 
sideration, the  plan  which  Sir  Astley  has  so 
strongly  recommended,  by  stating  that  he  would 
follow  it  in  his  own  person,  seems  to  me  not 
without  its  attendant  evils  ; and  is  not,  perhaps, 
for  reasons  which  I shall  now  mention,  the 
best  that  might  be  adopted,  even  by  those  gen- 
tlemen who  still  hold  the  opinion,  that  it  is 
useless  in  such  cases  to  attempt  to  unite  the 
bone  by  the  intervention  of  callus,  or  any  other 
substance. 


After  mature  consideration,  1 am  at  a loss  to  observations 

upon. 
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discover  the  propriety  of  placing  a rolled  pillow 
under  the  knee,  as  advised  by  Sir  Astley  Cooper, 
(see  Fig,  d.)  The  indication  which  this  pil- 
low would  answer  is  clear — it  would  prevent, 
in  a great  measure,  that  stiffness  which  usually 
takes  place  in  the  knee-joint,  when  the  limb  is 
confined  for  a long  time  in  the  straight  position  ; 
but,  according  to  this  plan,  long  confinement  is 
not  required,  and  the  degree  of  stiffness  which 
takes  place  in  ten  days  or  a fortnight,  is  so 
trifling,  that  it  is  scarcely  worthy  of  our  consi- 
deration. Granting,  however,  for  a moment, 
that  it  might  be  of  some  use  to  place  a pillow 
under  the  knee  ; yet  it  will  be  immediately  seen, 
that  the  advantage  gained  by  it  in  this  respect, 
would  be  more  than  counter-balanced  by  the 
injurious  consequences  which  must  arise  from 
the  practice. 

The  pillow  is  doubtless  placed  so  as  to  sup- 
port the  limb,  in  the  first  instance,  in  a position 
apparently  the  most  comfortable  to  the  patient ; 
but,  is  a pillow  of  a nature  to  maintain  it  so,  or 
is  it  calculated  to  keep  up  extension  of  the  limb  ? 
To  both  of  these  questions  I must  give  a decided 
negative.  The  pillow  yields  to  the  superincum- 
bent weight,  and  what  is  the  result  ? In  propor- 
tion as  the  pillow  gives  way,  the  limb  gravitates 
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towards  the  hip-joint,  as  is  represented  in  the 
diagram  where  this  mode  of  treatment  is  shown ; 
but  here  the  limb  has  lost  its  natural  support, 
in  consequence  of  the  fracture  of  the  neck  of  the 
bone,  therefore  it  continues  to  gravitate  along 
the  side  of  the  pelvis  towards  the  bed,  till  its 
further  progress  is  arrested  by  the  resistance  of 
the  soft  parts.  Thus,  the  soft  parts  are  stretched ; 
and,  if  there  were  no  reason  to  apprehend  the 
occurrence  of  shortening  from  the  nature  of  the 
accident,  this  is  evidentlv  a mode  of  treatment 
which  is  likely  to  effect  it,  even  without  the 
operation  of  any  other  cause.  But  there  is 
another  cause,  whose  operation  militates  against 
this  practice — I mean  the  gravitation  of  the 
body  towards  the  foot  of  the  bed.  Thus,  then 
it  will  be  seen  that,  under  this  treatment,  there 
are  two  causes  constantly  tending  to  make  the 
fractured  surfaces  pass  each  other,  independently 
of  the  action  of  the  muscles  of  the  limb  ; vl%» 
the  gravitation  of  the  limb  towards  the  pelvis, 
and  the  gravitation  of  the  trunk  towards  the 
foot  of  the  bed.  The  ragged  ends  of  the  bone 
are  in  this  way,  constantly  driven  against  the 
soft  parts  ; and  if  we  add  to  these  forces  the 
powerful  contraction  of  the  muscles  which  tend 
to  retract  the  limb,  we  shall  not  wonder  that  it 
becomes  retracted,  but  rather  be  surprised  if  we 
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were  to  meet  with  a case,  thus  treated,  not  at- 
tended with  considerable  shortening  ; for  if  the 
investing  membranes  should  not  be  torn  through 
at  the  time  of  the  accident,  this  method  is  likely 
to  cause  them  to  ulcerate. 

From  the  view  which  1 take  of  this  method, 
I should  say,  with  every  consideration  of  respect 
for  Sir  Astley’s  surgical  acquirements,  that  the 
tendency  of  it  is  injurious,  even  if  the  patient 
be  permitted'  to  leave  his  bed  at  so  short  a 
period  after  the  accident  as  he  has  recom- 
mended. It  produces  separation  of  the  frac- 
tured surfaces,  which  might  otherwise  remain 
in  tolerable  apposition,  and  thus  increases  the 
claudication,  which  would  otherwise  supervene; 
it  is,  therefore,  in  my  opinion,  a plan  of  treat- 
ment which  ou^ht  never  to  be  advised. 

O 

I need  not  say  any  thing  to  shew  the  inade- 
quacy of  the  pillows  to  keep  the  limb  quiet ; 
for,  as  no  beneficial  effect  is  expected  to  arise 
from  surgical  treatment,  except  in  the  employ- 
ment of  means  to  subdue  the  inflammation,  no 
attempt  is  made  to  secure  the  parts  from  mo- 
tion, or  to  answer  effectually  any  other  indica- 
tion that  I have  observed  ; but  I hold  it  an 
axiom  in  surgery,  that,  if  we  are  satisfied  that 
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no  good  can  be  obtained,  we  should  be  doubly 
careful  that  we  do  no  mischief — an  axiom  which 
I cannot  help  thinking  is  overlooked  when  this 
plan  of  treatment  is  pursued. 

Sec.  9. — The  Authors  Mode  of  treating  Frac- 
tures of  the  Nech  of  the  Thigh-hone^  with 
Observations  upon  Mr.  Harrold's  and  Mr. 
Earle's  Plans. 

I have  now  given  a concise  account  of  the  indi- 
cations of  cure,  and  of  the  usual  plans  of  treat- 
ment in  fractures  of  the  neck  of  the  thigh-bone, 
both  within  and  external  to  the  capsule. 
I might  have  mentioned  various  other  splints 
and  fracture-boxes  that  have  been  employed 
by  different  surgeons  ; but,  as  I cannot  discover 
that  any  of  these  differ  in  their  action,  in  any  ma- 
terial point,  from  those  I have  noticed,  I shall 
pass  over  them  in  silence,  leaving  it  to  those 
who  may  feel  disposed  to  advocate  their  use. 

If  I have  succeeded  in  making  myself  intel- 
ligible, I think  it  will  be  granted,  by  the  candid 
surgeon,  that  the  plans  which  are  commonly 
resorted  to  in  the  treatment  of  fractures  of  the 
cervix  femoris,  are  not  of  a nature  to  assist  us. 
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in  any  considerable  degree,  in  bringing  about 
those  results  which  it  is  our  business  to  obtain. 

In  the  management  of  fractures  of  the  neck 
of  the  thigh-bone^  after  the  active  inflammation  is 
got  under,  internal  medicines  are  not  required, 
except  with  a view  to  remove  disease,  or  to 
maintain  the  health  of  the  patient.  When  there 
is  much  inflammation,  aperient  medicines,  cau- 
tiously administered,  assist  very  much  in  sub- 
duing it.  During  this  state,  topical  bleedings 
and  evaporating  lotions  may  be  sometimes  re- 
sorted to  with  advantage  ; but  great  care  should 
be  taken  not  to  reduce  the  action  of  the  part 
too  much,  as  this  would  only  tend  to  retard  the 
uniting  process. 

The  most  important  part  of  the  treatment  is 
mechanical ; and  this  is  the  same,  whatever  may 
be  the  situation  or  nature  of  the  fracture.  The 
only  difference  to  be  noticed  is  in  respect  to 
the  time  which  might  be  required  for  the  com- 
pletion of  osseous  union  in  the  several  varieties 
of  fracture  ; and  the  degree  of  tumefaction,  &c. 
that  may  accompany  any  individual  case.  In 
the  present  state  of  our  knowledge,  it  cannot 
be  determined  with  nicety  how  far  it  may  he 
necessary, for  the  accomplishment  of  bony  union, 
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to  persevere  in  our  curative  measures  longer, 
in  the  treatment  of  fractures  within  the  capsular 
ligament,  than  we  should  think  it  advisable  in 
the  management  of  those  fractures  which  occur 
in  the  cervix  external  to  the  joint ; but,  as  it  is 
probable  that  the  process  of  union  will  go  on 
more  slowly  when  the  fracture  is  within  the 
synovial  membrane,  for  reasons  which  have 
been  already  mentioned,  than  when  it  is  exter- 
nal, it  will  be  prudent  and  safe,  till  further  light 
is  thrown  upon  the  subject,  to  confine  the 
patient  ten  days  or  a fortnight  longer  in  these 
cases  than  will  probably  be  required  for  frac- 
tures situated  at  the  root  of  the  neck  external 
to  the  capsule. 


Description  of 
the  author’s 
fracture-bed. 


I have  attempted  to  supply  the  deficiencies 
which  I had  observed  in  the  usual  mechanical 
contrivances,  in  the  construction  of  an  apparatus 
which  I employ  in  the  management  of  fractures 
of  the  upper  part  of  the  thigh-bone,  and  for 
various  other  purposes.  This  apparatus  (Fig.  e,) 
I call  a fracture-bed,  which,  when  properly  fitted 
up,  consists  of  a frame  which  has  a joint  near 
the  middle,  and  which  is  made  to  support  four 
pieces  of  board,  long  enough,  when  connected, 
for  an  adult  to  rest  upon  in  the  extended  posi- 
tion ; of  a foot-board,  pelvis-strap,  mattress,  and 
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a convenience  to  receive  the 
fseces.  The  two  pieees  of 
board  which  form  the  mid- 
dle plane,  are  made  to  slide 
upon  each  other,  so  tliat 
this  plane  might  be  adapted 
and  fixed  by  screws  attach- 
ed to  it,  with  the  greatest 
accuracy  to  the  natural 
length  of  the  patient’s 
thighs.  In  this  plane,  there 
is  an  opening  of  a form  and 
size  to  receive  the  receptacle 
for  the  faeces.  When  the  re- 
ceptacle is  in  the  hole,  it  is 
retained  in  its  proper  posi- 
tion by  a shelf,  which  shuts 
up  so  as  to  close  the  open- 
ing when  the  receptacle  is 
removed.  This  plane  is  con- 
nected to  the  upper  and 
lower  planes  by  rulejoints  ; 
which  allow  the  three  planes 
to  be  placed  in  connexion 
upon  the  frame,  at  any  an- 
gle that  might  be  required. 

The  joint  formed  by  the  middle  and  upper 
planes  rests  upon  the  middle  of  the  frame  when 
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the  bed  is  used.  The  upper  plane  may  be 
kept  raised  from  the  frame,  so  as  to  incline 
towards  the  foot  of  the  bed,  by  means  of  a 
supporter  appended  to  its  under  surface.  The 
loose  ends  of  this  supporter  are  received  in 
racks  formed  in  the  upper  end  of  the  sides  of 
the  frame.  At  the  lower  end  of  this  plane  the 
pelvis-strap  is  attached.  The  lower  end  of  the 
lower  plane  is  received  in  racks  formed  in  the 
sides  of  the  lower  end  of  the  frame,  which  sup- 
port it,  so  as  to  make  it  form  with  the  middle 
plane  any  angle  that  the  surgeon  might  deem 
advisable.  The  foot-board,  which  is  connected 
to  the  lower  end  of  this  plane,  answers  the 
double  purpose  of  retaining  the  foot  in  its  proper 
position,  and  of  keeping  the  bed-clothes  from 
pressing  unpleasantly  upon  the  toes.  The  mat- 
tress consists  of  two  portions,  which  are  sown 
together,  so  as  to  form  a joint  like  that  of  a 
paillasse.  The  part  upon  which  the  trunk  rests 
is  double  the  thickness  of  that  upon  which  the 
lower  extremities  are  placed. 


Observations 
upon  Mr. 
Earle’s  frac- 
ture bed  in 
comparison 
with  Mr.  Har- 
row’s and  the 
author’s. 


The  first  fracture-bed  that  I know  of,  which 
was  recommended  with  a view  to  fix  the  pelvis, 
is  that  invented  by  Mr.  Harrold.  Soon  after 
Mr.  Harrold  published  an  account  of  his  bed, 
Mr.  Earle  introduced  the  fracture-bed  which 
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bears  his  name.  Mr.  Earle  has  simplified  the 
contrivance  recommended  by  Mr.  Harrold,  but 
it  does  not  appear  to  me,  that  he  has  added 
any  thing  to  its  efficiency  ; on  the  contrary,  as 
far  as  I am  able  to  judge,  Mr.  Earle’s  bed  is 
less  perfectly  adapted  to  answer  the  indications 
which  are  noticed  in  fractures  of  the  thigh 
than  Mr.  Harrold’s.  I need  only  allude  to  the 
mechanism  of  the  middle  plane  in  the  two  con- 
trivances, in  order  to  justify  this  remark.  By 
referring  to  the  published  accounts,  it  will  be 
seen,  that  Mr.  Harrold’s  bed  admits  of  being 
adjusted  with  nicety  to  the  length  of  the  thigh 
without  any  adventitious  support ; but  Mr. 
Earle’s  frequently  requires  the  unstable  and 
inconvenient  assistance  of  wedges  of  wood, 
which  he  recommends  to  be  placed  beneath 
the  calf  of  the  leg,  in  order  to  make  up  for  this 
deficiency  in  the  construction  of  his  fracture- 
bed.  This  mode  of  adapting  the  middle  plane 
to  the  natural  length  of  the  limb,  is,  in  my 
opinion,  injudicious  ; and,  though  it  might  an- 
swer very  well  in  the  hands  of  Mr.  Earle,  I 
believe  it  will,  in  general,  be  found  much  less 
certain  in  its  effects,  and  much  more  difficult  to 
manage,  than  the  method  which  Mr.  Harrold 
has  resorted  to  in  the  construction  of  the  frac- 
ture-bed which  he  employed. 
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The  fracture-bed  which  I have  described  dif- 
fers^ in  several  important  particulars^  from  Mr. 
Earle’s.  In  the  only  model  of  that  gentleman’s 
fracture-bed  that  I had  seen,  when  mine  was 
constructed,  there  was  no  contrivance  for  altering 
the  length  of  the  middle  plane  ; consequently 
the  bed  appeared  to  me  to  be  applicable  only 
to  limbs  of  one  length.  Mr.  Earle  has  now 
imperfectly  got  over  this  evil,  by  making  the 
middle  plane  so  that  it  might  be  elongated  or 
shortened,  but  not  so  as  to  admit  of  its  being 
nicely  adjusted  to  limbs  of  different  lengths. 
The  least  difference  that  can  be  made  in  the 
length  of  this  plane,  according  to  its  present 
construction,  is  about  an  inch ; so  that  if  any 
space  less  than  this  is  required,  it  must  be  ob- 
tained by  the  introduction  of  wedges  of  wood,” 
or  some  other  means.  This  imperfection  gives 
rise  to  injurious  consequences,  which,  upon  a 
cursory  consideration,  might  not  appear,  but 
which,  after  further  investigation,  will  be  evi- 
dent. For  instance,  if  the  limb  be  shortened 
half  or  three-quarters  of  an  inch,  there  is  no 
provision  made  for  its  elongation,  in  some  cases, 
except  by  the  introduction  of  pieces  of  wood  un- 
der the  calf  of  the  leg.  These  are  likely  to  pro- 
duce very  uncomfortable  pressure  at  this  part 
upon  which  the  extending  influence  is  exerted. 


215 


They  sometimes^  also^  get  out  of  place,  and  allow 
the  limb  to  become  again  retracted.  The  plan 
which  Mr.  Earle  has  advised  to  fix  the  pelvis, 
cannot,  it  appears  to  me,  be  depended  upon, 
and  might  be  sometimes  productive  of  mischief. 
For  example,  when  the  fracture  is  in  the  neck 
of  the  thigh-bone,  the  bandage,  which  he  directs 
to  be  carried  across  the  upper  parts  of  the  thighs 
and  fastened  to  the  bed,  might  act  injuriously 
upon  the  shaft  of  the  bone,  forcing  it  from  its 
natural  relative  line  with  the  pelvic  portion. 
I have  also  noticed,  what  appears  to  me,  a great 
imperfection  in  the  construction  of  the  mattress 
whieh  Mr.  Earle  employs  ; which  consists  in 
its  being  of  equal  thickness  throughout,  and 
without  a joint  in  the  middle.  The  consequence 
is,  that  when  the  planes  of  the  bed  are  bent 
upon  one  another,  the  mattress  gets  into  folds 
just  at  the  parts  where  the  pelvis  rests.  Such 
irregularity  in  the  surface  would  be  likely  to 
produce  painful  pressure,  even  if  the  body  were 
kept  in  the  horizontal  position  ; but,  when  the 
limbs  and  the  body  are  raised  upon  the  planes, 
so  as  to  gravitate  upon  the  pelvis,  as  is  the  case 
when  this  bed  is  employed,  the  pain,  in  some 
instances,  at  the  posterior  part  of  the  sacrum,  is 
too  great  to  be  borne  with  safety.  The  thick- 
ness of  the  mattress,  also,  at  the  angle,  formed 
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by  the  middle  and  lower  planes,  is  such  as  to 
form  a surface  much  too  large  to  be  well  re- 
ceived in  the  ham,  when  the  leg  is  bent  upon 
the  thigh  ; consequently,  this  part  of  the  mat- 
tress has  the  effect  of  forcing  the  fractured  end 
of  the  lower  portion  of  a broken  femur  forward 
out  of  its  natural  line.  These  are  the  principal 
evils  which  I have  observed  to  arise  from  the 
employment  of  Mr.  Earle’s  bed,  in  the  manage- 
ment of  fractures  of  the  thigh.  But,  indepen- 
dent of  every  other  consideration,  this  bed, 
though  more  simple  than  Mr.  Harrold’s,  appears 
to  me  to  be  more  complicated  than  is  necessary 
for  .the  successful  treatment  of  fractures  of  the 
thigh.  The  indications  I have  noticed  might 
be  answered  in  a much  better  manner,  with 
means  far  more  simple  in  construction  and  in 
application  ; and,  at  the  same  time,  much  more 
portable,  than  Mr.  Earle’s  contrivance. 

The  evils  I have  mentioned,  and  others  of 
minor  importance,  led  me  to  consider  this  bed 
as  inadequate  to  answer  the  purposes  which  the 
surgeon  should  have  in  view,  in  the  manage- 
ment of  fractures  of  the  cervix,  or  any  other 
part  of  the  femur.  I was,  therefore,  led  to  turn 
my  attention  to  this  subject,  in  order  to  con- 
trive some  apparatus  by  which  the  indications 
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i have  detailed  might  be  more  effectually 
swered,  than  by  any  of  the  plans  which  I had 
seen.  In  my  endeavours  to  accomplish  this  de- 
sideratum, I have  succeeded  beyond  my  warm- 
est expectations,  in  constructing  a fracture-bed, 
which  has  the  advantages  of  being  more  simple, 
more  portable,  and,  at  the  same  time,  more 
efficacious,  than  any  other  with  which  I am 
acquainted.  I do  not  know  any  attainable 
indication  in  these  cases,  which  it  does  not 
enable  the  surgeon  to  ^ fulfil  most  effectually ; 
but,  how  far  I may  have  performed  the  task 
which  I imposed  upon  myself  to  the  satisfaction 
of  the  profession,  future  experience  will  decide. 

When  it  is  intended  to  use  this  fracture-bed 
for  fractures  of  the  neck  of  the  thigh-bone, 
within  or  external  to  the  capsule,  three  boards 
should  be  procured,  long  enough  to  lie  across  a 
common  bedstead,  the  sacking  having  been  re- 
moved. One  of  these  boards  should  be  placed 
across  the  bedstead  at  the  head,  another  about 
the  middle,  and  the  other  at  the  foot.  The 
frame  of  the  fracture-bed  should  be  placed  upon 
these  boards,  so  that  the  joint  may  be  supported 
by  that  which  lies  in  the  middle.  The  planes 
of  the  fracture-bed  should  then  be  placed  upon 
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the  frame,  with  the  joint,  formed  by  the  middle 
and  upper  planes,  resting  upon  the  middle  of 
the  frame,  in  places  made  to  support  it.  The 
upper  plane  should  be  raised  to  an  easy  position, 
and  the  lower  and  middle  planes  should  be 
made  to  form  a double-inclined  plane  ; which  is 
done  by  putting  the  lower  end  of  the  lower 
plane  to  rest  in  two  of  the  notches  of  the  rack, 
made  at  the  sides  of  the  lower  end  of  the  frame. 
I usually  choose  the  second  at  each  end.  This 
being  done,  the  mattress  should  be  laid  upon 
the  planes,  with  the  thick  part  upon  the  upper 
plane,  and  the  thin  part  upon  the  middle  and 
lower  planes.  The  joint  of  the  mattress  should 
lie  over  the  joint  formed  by  the  upper  and 
middle  planes,  with  the  edges,  which  are  sewn 
together,  placed  downward.  A blanket  and 
sheet  should  now  be  thrown  over  the  mattress 
and  tacked  to  its  edges,  so  that  they  may  be  pre- 
vented from  getting  into  folds  under  the  patient. 
A hole  must  be  made  in  the  blanket  and  sheet  to 
correspond  with  the  hole  in  the  mattress.  This 
might  be  done  by  making  a cross  cut,  thus,  “ 

h c 

The  corners,  a,  b,  c,  d,  should  be  turned  d 
down,  and  tacked  to  the  sides  of  the  hole  in  the 
mattress,  so  that  there  may  be  no  seams  to  hurt 
the  patient.  The  foot- board  should  now  be 
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placed  in  the  hole  made  in  the  lower  plane 
corresponding  to  the  injured  side,  and  the  pad 
placed  in  the  hole  in  the  mattress. 

These  preliminaries  being  arranged,  the  frac- 
ture-bed might  be  considered  ready  for  use. 
The  patient  should  be  placed  upon  it,  so  that 
the  perineum  might  be  opposite  the  hole  in  the 
mattress.  As  the  patient  lies  upon  the  bed 
with  the  limbs  over  the  middle  and  lower  planes, 
and  the  nates  resting  in  the  angle  formed  by 
the  middle  and  upper  planes,  the  surgeon 
should  measure  both  limbs  from  the  anterior 
superior  spinous  process  of  the  ilium  to  the 
base  of  the  patella ; and,  if  the  injured  limb  be 
retracted,  the  middle  plane  should  be  elongated 
sufficiently  to  make  this  limb  of  exactly  the 
same  length  as  the  other.  This  being  done, 
this  plane  should  be  firmly  fixed  at  its  proper 
degree  of  elongation  by  the  retaining  screws 
which  pass  through  the  two  portions  of  it. 
The  limb,  having  a spiral  bandage  round  it, 
neatly  applied  from  the  toes  to  the  knee,  should 
now  be  fixed  upon  the  planes  with  the  foot  be- 
tween the  legs  of  the  foot-board.  This  is  done 
by  means  of  another  portion  of  bandage,  which 
is  carried  twice  round  the  ancle,  the  two  ends 
are  then  crossed  upon  the  instep,  and  passed 
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under  the  legs  of  the  foot-board,  brought  toge- 
ther, and  tied  at  the  bottom  ; so  as  to  keep  the 
leg  and  thigh  firmly  fixed  upon  the  respective 
planes  of  the  bed.  While  this  is  being  done 
the  surgeon  should  take  care  that  the  patient 
does  not  shift  the  pelvis.  Thin  pads  should  be 
placed  between  the  sides  of  the  sole  of  the  foot 
and  the  legs  of  the  foot-board,  to  keep  the  foot 
upright.  A thin  pad  should  also  be  placed  be- 
tween the  upper  part  of  the  back  of  the  thigh  and 
the  mattress,  to  raise  and  support  the  trochanter 
major.  The  limb  ought  now  to  be  of  exactly  the 
same  length  as  the  sound  one^  and  the  foot  per- 
fectly upright,  This  having  been  ascertained,  the 
surgeon  places  a splint  padded  on  the  outer  side 
of  the  thigh,  long  enough  to  extend  from  the 
knee  to  the  pelvis  ; and  then  buckles  the  pelvis- 
strap  round  the  pelvis,  just  below  the  superior 
anterior  spinous  processes  of  the  ilium  ; having 
previously  carried  the  end  of  the  strap  on  the 
injured  side  over  the  upper  end  of  the  thigh- 
splint.  The  degree  of  tightness  of  this  strap 
should  be  regulated,  at  all  times,  by  the  parti- 
cular state  of  the  fracture.  The  splint  should  be 
fixed  to  the  thigh,  at  the  other  end,  by  a bit  of 
bandage  passed  lightly  round  the  thigh  over  it. 
When  the  limb  is  thus  secured,  all  the  indica- 
tions I have  noticed  are  most  fully  answered. 
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The  limb  is  supported  in  the  bent  position, 
which  is  the  easiest  position,  and  also  prevents 
that  long-continued  stiiFness  of  the  knee  which 
is  observed  to  arise  from  keeping  the  limb  for  a 
long  time  straigh  t.  The  li  mb  is  m ai  ntained  of  its 
natural  length,  and,  by  the  same  means,  the  body 
prevented  from  gravitating  so  as  to  injure  the 
skin  at  the  back  of  the  pelvis.  The  foot  is  kept 
upright,  and  fixed  in  such  a manner  as  to  pre- 
vent the  limb  from  moving ; and  the  pelvis 
being,  at  the  same  time,  fixed  by  the  pelvis- 
strap,  the  fractured  ends  of  the  bone  are  kept 
perfectly  free  from  motion.  The  trochanter  is 
supported,  and  the  fractured  surfaces,  having 
been  brought  together,  are  maintained  in  close 
apposition  by  the  pelvis-strap  ; which,  at  the 
same  time  that  it  fixes  the  pelvis,  passes  over 
and  acts  upon  the  upper  end  of  the  splint;  which 
is  placed  along  the  outer  side  of  the  thigh,  so 
as  to  be  the  medium  through  which  the  pelvis- 
strap  presses  the  trochanter  major  towards  the 
pelvis  ; and  with  it,  of  course,  the  fractured  sur- 
face of  the  trochanteral  portion  of  the  bone. 

The  following  cases  will  shew  with  what 
facility  fractures  of  the  neck  of  the  thigh-bone 
are  managed  by  the  use  of  this  fracture-bed. 

A bricklayer’s  labourer,  about  40  years  of  unaccom 
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panied  with  la-  ggg  brought  to  St.  Thomas’s  Hospital,  in 
consequence  of  an  injury  wltiich  he  had  reeeived 
in  the  upper  part  of  the  right  thigh.  He  stated 
that  he  fell  from  the  wheel  of  a cart  three  days 
before  his  admission  into  the  hospital^  in  such  a 
manner  as  to  strike  the  trochanter  major  forci- 
bly against  the  ground.  He  got  up,  and  walked 
about  twenty  yards,  and  then  worked  at  making 
mortar  for  two  hours  ; in  the  course  of  which 
he  lifted  two  buckets  of  water  without  suffering 
severely.  T'he  limb  had  now  become  stiff  and 

t/ 

very  painful,  so  that  he  was  obliged  to  leave  his 
work ; but  the  inconvenience  he  experienced 
was  not  so  great  as  to  prevent  him  from  walk- 
ing, with  the  assistance  of  a stick,  upwards  of 
half  a mile  to  his  lodging  ; but  the  limb  felt  very 
weak,  and  the  pain  which  he  experienced  in 
the  groin,  thigh,  and  knee,  during  this  exertion, 
was  extremely  severe. 

The  professional  gentleman  who  saw  this  man 
a short  time  after  the  accident,  informed  me, 
that  he  complained  very  much  when  the  limb 
was  examined  ; but  there  was  no  crepitus  per- 
ceptible, nor  was  the  limb  at  all  shortened. 

He  was  brought  to  the  hospital  on  the  third 
day  after  the  accident,  and  1 had  an  opportunity 
of  examining  the  limb  the  moment  after  lie  was 
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warded.  There  was  now  severe  pain  in  the  hip- 
joint^  apparently  dependent,  in  a great  measure, 
upon  inflammation  of  the  capsule,  which  was 
considerably  distended ; as  was  evinced  by  a pro- 
minent fluctuating  swelling  in  the  front  of  the 
joint.  He  had,  also,  great  pain  in  the  knee,  and 
the  whole  limb  was  weak  and  useless.  The  pain 
in  the  groin  and  knee  was  much  increased  when 
the  limb  was  moved,  especially  when  it  was 
rotated  inward.  There  was  no  swelling  percep« 
tible,  except  that  which  appeared  in  the  groin. 
The  limb  was  everted  but  not  shortened.  The 
eversion,  however,  had  existed  for  a long  time, 
and  was  produced  by  a former  injury  in  the 
joint,  or  its  vicinity ; it  did  not,  therefore,  tend 
to  throw  any  light  upon  that,  under  which  he 
was  at  this  time  labouring. 

The  history  of  the  case  altogether,  led  me  to 
suspect  the  existence  of  a fracture  of  the  cervix 
femoris,  unattended  with  laceration  of  the  sur- 
rounding parts,  and  I,  consequently,  examined 
the  limb  very  cautiously,  with  a view  to  elicit 
crepitus  ; but  I did  not  succeed  in  producing 
it.  In  my  attempts  to  discover  this  symptom; 
I carefully  abstained  from  any  violent  measures, 
in  order  that  the  close  coverings  might  not  be 
lacerated.  I mentioned  my  feelings  respecting 
the  case  to  Mr.  Green,  under  whose  care  the 
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man  was  admitted  ; and  he  saw  the  patient  im- 
mediately^  had  him  placed  in  a common  bed, 
and  ordered  twenty  leeches  to  the  groin.  The 
leeches  were  applied,  but  they  had  but  little 
effect  in  reducing  the  inffammation ; the  same 
number  was,  therefore,  repeated  four  times 
within  the  first  twelve  days  after  he  came  to 
the  hospital.  At  the  end  of  this  time,  the  in- 
flammation and  pain  had  greatly  subsided ; and, 
on  the  fifteenth  day,  the  limb  was  again  care- 
fully examined  by  Mr.  Green  and  myself,  in 
company  with  many  of  the  gentlemen  attend- 
ing the  hospital.  It  continued  everted,  but  no 
retraction  had  taken  place.  If  there  were  any 
difference  in  the  length  of  the  two  limbs,  it  was 
certainly  in  favour  of  that  which  was  injured. 
The  crepitus  of  fracture,  however,  discovered  by 
rotating  the  limb,  was  very  evident ; but  the 
part  of  the  cervix  that  was  broken  could  not  be 
precisely  determined.  Still,  as  the  symptoms 
which  often  accompany  fractures  of  the  cervix 
external  to  the  capsule,  namely,  ecchymosis, 
and  diffused  swelling,  were  not  present,  and  as 
the  inffammation  appeared  to  be  confined  to  the 
joint,  we  thought  it  probable  that  the  fracture 
was  principally  within  the  capsule. 

The  man  was  now  placed  upon  my  fracture- 
bed,  where  he  remained  three  weeks.  At  the 
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end  of  this  time,  the  limb  was  again  examined, 
and  the  bone  appeared  to  be  united  ; he  was 
now  placed  upon  a common  bed,  where  he  con- 
tinued only  for  a few  days. 

At  the  end  of  a month  from  the  time  he  was 
taken  from  the  fracture-bed,  he  was  able  to 
walk  the  wards  with  facility ; without  any  as- 
sistance whatever,  and  with  only  a slight  limp. 
There  was  no  shortening  of  the  limb  ; and  it 
is  worthy  of  remark,  that  the  foot,  which  was 
much  everted  before  the  accident  for  which  he 
was  admitted  into  the  hospital,  was  now  brought 
to  its  natural  position. 

It  was  intended  to  keep  this  man  upon  the 
fracture-bed  another  fortnight,  but  finding  his 
limb  strong,  he  determined  not  to  remain  in 
one  position  any  longer.  His  leaving  the  bed 
so  early  was  considered  an  imprudent  step,  as 
the  union  might  have  given  way,  but  by  doing 
so,  he  brought  to  light  a most  important  fact ; 
vi%,  that  fractures  of  the  neck  of  the  thigh- 
bone sometimes  unite  very  rapidly  under  proper 
management,  when  the  investing  membranes 
are  not  much  torn. 

Geo.  Franks,  set.  30,  was  admitted  into  St. 
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Thomas’s  Hospital,  with  a fracture  of  the  neck 
of  the  thigh-bone,  which  had  been  just  pro- 
duced by  a fall  upon  the  trochanter.  On  his 
admission,  the  most  prominent  signs  of  fracture 
of  the  neck  of  the  thigh-bone  ; viz,  eversion 
and  retraction  of  the  limb  and  crepitus,  were 
not  present.  He  had,  however,  considerable 
pain  at  the  upper  and  inner  part  of  the  thigh, 
which  came  on  immediately  after  the  accident, 
and  was  accompanied  with  great  diminution  of 
power  in  the  limb.  He  could  move  it  in  dif- 
ferent directions,  but  not  without  increasing  his 
sufferings.  There  was  slight  tumefaction  at 
the  upper  part  of  the  thigh,  but  no  ecchymosis. 
He  was  placed  upon  a common  bed,  in  the 
horizontal  position,  but  no  apparatus  was  em- 
ployed. 

A fornight  after  the  accident,  retraction  of 
the  limb  took  place  to  the  extent  of  an  inch 
and  a half  which  was  ascertained  by  means 
of  a graduated  measure,  carried  from  the  su- 
perior anterior  spinous  process  of  the  ilium  to 
the  base  of  the  patella  ; the  foot  was  everted, 
and  all  the  other  signs  of  fracture  of  the  neck 
of  the  thigh-bone,  which  are  usually  described, 
and  which  1 diave  said  accompany  fractures  of 
this  part,  when  attended  with  considerable  la- 
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ceration,  were  very  strongly  marked ; with  the 
exception  of  crepitus,  which  was  never  distinctly 
felt,  either  before  or  after  the  retraction  was 
observed. 

Mr.  Travers,  under  whose  care  this  man  was 
admitted,  now  desired,  that  he  should  be  sub- 
jected to  the  plan  of  treatment  which  I have 
recommended,  and  politely  requested  me  to  su- 
perintend the  management  of  it. 

The  patient  was  placed  upon  the  fracture- 
bed  on  the  eighteenth  day  after  the  accident, 
where  he  remained  for  eight  weeks,  at  the  ex- 
piration of  which,  the  limb  was  examined,  and 
it  was  considered  that  union  had  taken  place  ; 
but,  whether  the  union  was  by  bone  or  ligament, 
it  was  not  easy  to  decide.  The  foot  was  in  its 
proper  position,  and  the  limb  nearly  as  long  as 
the  other — the  degree  of  retraction  which  ex- 
isted being  less  than  a quarter  of  an  inch^  which 
was  discovered  by  measuring  the  limb  with  the 
graduated  tape  as  before.  The  apparent  length 
of  the  two  limbs  was  the  same.  He  left  the 
hospital  in  about  three  weeks  after  he  was  re- 
moved from  the  fracture-bed,  with  powers  suffi- 
cient to  walk  without  any  artificial  aid,  but  not 
without  a slight  limp.  Since  he  left  the  hospital, 
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he  has  been  employed  in  a situation  where  he 
was  sometimes  required  to  lift,  and  occasionally 
to  carry  four  hundred  pounds  weight  at  a time, 
which  he  has  done  without  producing  any  in- 
jurious consequence.  He  is  now  able  to  walk 
without  the  least  claudication  ; and  with  a free- 
dom of  motion,  nearly,  if  not  quite  equal,  to 
that  which  he  enjoyed  before  tbe  accident. 


Remarks.  This  case  is  important  upon  several  considera- 

tions. It  shows  that  a fracture  of  the  neck  of  the 
thigh-bone  might  exist,  without  being  accompa- 
nied with  eversion  or  retraction  of  the  limb — it 
tends  to  illustrate  the  doctrine  which  has  been 
inculcated  in  a former  part  of  this  volume  ; viz. 
that  fractures  of  the  neck  of  the  thigh-bone 
occur  without  a sufficient  degree  of  laceration 
of  the  investing  coverings  to  allow  the  fractured 
ends  to  overlap  ; and  that  such  fractures  might 
become  converted  into  nearly  the  same  state  as 
those  which,  from  the  first,  are  attended  with 
the  most  prominent  signs  of  fracture  of  this  part. 


Situation  of  the 
fracture. 


It  might  be  a question  with  some  surgeons, 
whether  the  fracture  in  this  case  was  within  or 
external  to  the  capsule — a question  which  I feel 
myself  unable  to  decide.  It  has  been  noticed, 
that  the  man  was  only  thirty  years  of  age. 
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This  would  lead  to  the  presumption  that  the 
fracture  was  external  to  the  capsule  ; , but^  on 
the  other  hand^  the  great  retraction  of  the  limb, 
the  absence  of  ecchymosis,  the  absence  of  swel- 
ling, except  what  was  confined  to  the  joint,  and 
its  immediate  vicinity,  and  the  absence  of  ere- 
pitus,  would  induce  one  to  incline  to  the  opinion, 
that  the  fracture  was  within  the  joint.  Let 
the  situation  of  the  fracture,  however,  be  what 
it  may,  it  seems  to  me  that  the  result  is  particu- 
larly deserving  of  attention.  It  is  a demonstra- 
tion, that  we  are  now  in  possession  of  a plan  of 
treatment,  by  the  judieious  management  of 
which,  fractures  of  the  neck  of  the  thigh-bone, 
of  a description  which  allows  of  retraction  to 
the  extent  of  an  inch  and  a half,  might  have 
the  fractured  parts  supported  and  maintained  in 
such  a position,  as,  sometimes  at  least,  to  admit 
of  union,  which,  if  not  bony,  answers  all  the 
purposes  of  bone — one  whose  completion  is  fol- 
lowed  by  a restoration  of  the  natural  strength, 
freedom  of  motion,  and  configuration  to  a de- 
gree which  renders  the  limb  nearly,  or  quite  as 
useful  as  before  the  injury  was  sustained. 

Mary  Richards,  set.  72,  was  admitted  into 
8t.  Thomas’s  Hospital  under  Mr.  Travers,  with 
a fracture  of  the  neck  of  the  left  thigh-bone, 
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occasioned  by  a fall  upon  the  trochanter,  in 
consequence  of  a slip  in  walking.  The  foot  was 
everted  and  the  limb  retracted  three  fourths  of 
an  inch  ; which  was  ascertained,  by  employing 
the  graduated  measure,  as  in  the  former  cases. 
She  felt  pain  at  the  upper  and  inner  part  of  the 
thigh  and  behind  the  trochanter  ; and  the  joint 
was  very  tender,  so  much  so,  that  she  could  not 
bear  it  to  be  pressed  upon.  Crepitus  could  not 
be  felt.  She  had  slight  swelling  of  the  upper 
part  of  the  thigh,  and  slight  apparently  super- 
ficial ecchymosis  in  the  nates  of  the  injured 
side.  She  had  not  borne  upon  the  limb  since 
the  accident,  which  happened  on  the  day  of 
her  admission  into  the  hospital. 

On  the  fourth  day,  I assisted  in  placing  her 
upon  the  fracture-bed,  and  afterwards  superin- 
tended the  treatment,  which  was  continued  for 
eight  weeks.  At  the  end  of  this  time,  the  limb 
was  examined,  and  it  was  found  that  firm  union 
had  taken  place  without  any  discoverable  short- 
ening of  the  limb,  or  other  deformity. 

This  woman,  being  very  feeble  and  much 
subject  to  rheumatism,  from  which  she  suffered 
considerably  on  the  other  side,  while  under 
treatment,  and  more  or  less  during  her  conva- 
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lescence  on  both,  recovered  the  use  of  her  limb 
but  slowly. 

I saw  this  woman  six  months  after  the  acci- 
dent occurred,  and  the  injured  limb  still  main- 
tained its  natural  position,  and  was  of  the  same 
length  as  the  opposite.  She  felt  no  inconve- 
nience in  the  limb,  and  she  walked  in  the  room 
with  so  much  equality  of  power  on  both  sides, 
that  it  would  be  very  difficult  to  say  which  limb 
had  been  injured. 

Hannah  Johnson,  set.  67,  was  admitted  un-  Case  with  fee- 
der my  care  at  the  Dispensary,  having  a frac- 
ture of  the  cervix  femoris,  which  had  been 

* 

treated,  for  five  weeks,  as  a contusion  of  the 
hip.  Upon  inquiry,  I found  that,  five  weeks 
before  her  application  to  the  Dispensary,  she 
fell  off  a step  and  pitched  with  great  violence 
upon  the  left  side.  She  was  taken  up,  unable 
to  bear  upon  the  limb — suffering  considerable 
pain  at  the  upper  and  inner  part  of  the  thigh. 

She  was  placed,  by  a medical  man,  in  the  ho- 
rizontal position,  which  she  maintained  for  a 
fortnight;  and  she  then,  notwithstanding  the 
continuance  of  the  pain,  began  to  sit  up  daily, 
by  which  the  pain  was  considerably  increased. 

When  I first  saw  her,  there  was  a great  deal  of 
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tumefaction  in  the  whole  limb,  and  the  pain  in 
the  groin  was  but  little  diminished.  I was  in- 
formed there  never  had  been  any  ecchymosis, 
and  that  the  swelling,  which  came  on  shortly 
after  the  accident  at  the  upper  part  of  the 
limb,  was  not  great.  Upon  carrying  my  mea- 
sure from  the  superior  anterior  spinous  process 
of  the  ilium  to  the  base  of  the  patella,  I dis- 
covered that  the  degree  of  retraction  was  up- 
wards of  three  quarters  of  an  inch.*  The  foot 
was  everted,  and  there  was  great  pain  expe- 
rienced when  pressure  was  made  on  the  hip- 
joint.  The  limb  could  be  readily  brought  to  its 
proper  length,  and  moved  in  any  direction  ; but 
when  extension  was  discontinued,  it  assumed  its 
former  relative  position.  Crepitus  was  felt  with 
difficulty. 

I recommended  this  patient  to  go  into  St. 
Thomas’s  Hospital,  where  she  would  have  the 
benefit  of  one  of  my  fracture-beds.  She  was 
admitted  under  Mr.  Travers,  who  examined  the 

* In  this,  as  well  as  in  many  other  cases,  I saw  the  great 
importance  of  adopting*  this  mode  of  measuring"  the  limb ; for 
the  woman  having  a tilt  of  the  pelvis,  arising  from  curvature 
of  the  spine,  the  apparent  length  of  the  two  limbs  might  have 
led  to  a very  erroneous  conclusion. 
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limb — felt  the  crepitus^  and  concurred  with  me 
as  to  the  nature  of  the  injury. 

The  accident  happened  on  the  28th  of  Feb- 
ruary, and  she  was  placed  on  the  fracture-bed 
on  the  5th  of  April,  where  she  continued  for 
ten  weeks,  at  the  expiration  of  which,  the  frac- 
ture appeared  to  be  united  with  the  limb  in  its 
natural  position ; and,  upon  measuring  it  as 
before,  scarcely  any  difference  in  the  length  of 
the  two  limbs  was  perceptible. 

When  I last  saw  this  woman,  she  was  able  to 
walk  without  any  assistance.  She  felt  no  incon- 
venience in  the  joint,  when  she  bore  upon  the 
limb  in  walking,  or  lay  upon  the  injured  side. 
The  length  and  position  of  the  limb  continued 
the  same  as  when  she  left  the  hospital, 

A woman,  set  45,  was  brought  from  the  city 
to  St.  Thomas’s  Hospital,  where  she  was  ad- 
mitted under  the  care  of  Mr.  Travers. 

/ 

She  stated  that  she  tripped  as  she  was  walk- 
ing in  the  street,  and,  after  staggering  for  some 
way,  she  fell  upon  the  side,  so  that  the  tro- 
chanter major  struck  against  the  curb-stone. 
She  felt  great  pain  in  the  groin  and  behind  the 
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trochanter  immediately  after  the  fall,  and  was 
deprived  of  the  power  of  bearing  upon  the 
limb. 

Upon  examination,  a few  hours  after  the 
oecurrence  of  the  injury,  the  limb  was  found 
everted  and  also  shortened  one  ineh,  which 
was  ascertained  by  measuring  both  limbs  with 
a graduated  tape.  She  had  considerable  pain 
and  tenderness  in  the  hip-joint  and  behind  the 
trochanter ; whieh  were  increased  when  the 
limb  was  moved,  espeeially  when  the  thigh  was 
bent  upon  the  pelvis,  and  at  the  same  time 
rotated  inward.  When  the  limb  was  drawn 
down  to  its  proper  length,  and  the  head  of  the 
femur  fixed,  erepitus  was  felt ; but  the  crepitus 
was,  aceording  to  my  experience,  that  whieh 
oceurs  when  the  fracture  is  near  the  head  of 
the  bone.  There  was  no  swelling,  exeept  what 
took  place  in  the  joint  and  its  immediate  vici- 
nity, nor  was  there  any  eechymosis  pereeptible. 

It  having  been  fully  determined  by  Mr. 
Travers,  myself,  and  others,  that  this  was  a 
fracture  of  the  neek  of  the  femur,  which,  from 
the  degree  of  retraction  that  took  place,  was 
probably  accompanied  with  considerable  lace- 
ration of  the  investing  soft  parts,  Mr.  Travers 
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desired  that  the  woman  should  be  subjected  to 
my  plan  of  treatment.  She  was  placed  upon 
one  of  my  fracture-beds  on  the  11th  of  August, 
1828,  the  fourth  day  after  the  aecident,  where 
she  remained  ten  weeks.  During  this  period, 
the  fracture-bed  maintained  the  limb  in  its 
proper  position  and  of  its  natural  length. 

The  limb  was  now  examined,  and,  as  it  was 
thought  that  the  bone  was  united,  the  patient 
was  removed  from  the  fracture-bed  to  one  of 
the  common  beds  of  the  Hospital,  She  was 
kept  in  bed  for  a few  days,  and  was  then  al- 
lowed to  get  up,  and,  shortly  after,  to  use  the 
limb,  with  the  assistance  of  crutches. 

Both  limbs  were  now  of  equal  length,  as  far 
as  could  be  ascertained  by  the  most  careful  mea- 
surement, and  the  foot  was  in  its  natural  posi- 
tion. She  walked  without  limping  or  other  in- 
convenience ; the functions  and  power  of  the  limb 
were  perfectly  restored. 

When  we  review  the  history  of  the  two  old 
women’s  cases,  we  see  sufficient  to  account  for 
their  comparatively  tardy  recovery.  The  first 
and  second  case  that  I have  related,  occurred  in 
men  who  were  in  good  health  at  the  time  of 
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the  accident,  and  whose  constitutions  were 
strong  and  vigorous  ; we  might,  therefore,  have 
expected  in  them  a rapid  restoration  of  the 
powers  of  the  limb,  after  the  union  was  accom- 
plished. The  third  was  in  a woman  who,  be- 
fore the  injury,  was  old,  thin,  and  in  delicate 
health  ; and  who,  after  its  occurrence,  was  much 
afflicted  with  chronic  rheumatism,  which  greatly 
increased  the  debility  of  her  frame.  In  the 
fourth  case,  the  slow  recovery  seems  to  be 
fairly  attributable  to  the  woman’s  timidity  and 
to  the  state  of  the  muscles  of  the  limb  ; which 
had  become  hard,  in  consequence  of  the  swell- 
ing which  had  taken  place  from  hanging  the 
limb  down  and  moving  it  about  before  she  was 
put  upon  the  fracture-bed.  ’ 

I cannot  say  decidedly,  whether  the  fractures 
in  these  three  females  were  within,  or  external 
to  the  hip-joint ; or  whether  they  were  partly 
within  and  partly  external.  The  symptoms 
which  presented  themselves  would  lead  me  to 
infer,  that  the  fracture  was,  in  each  of  these 
cases,'  altogether  within  the  capsule,  or  very 
nearly  so.  This  point,  however,  cannot  now  be 
determined  ; and,  therefore,  it  must  suffice,  for 
the  present,  to  say,  that  the  uniting  medium  is, 
in  all  of  them  strong,  and  capable  of  supporting 
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the  Weight  of  the  body  without  yielding  ; a cir- 
cumstance from  which  we  might  presume,  that 
the  fractured  ends  are  joined  by  the  interpo- 
sition of  callus.  The  five  cases  are  interesting, 
and  seem  to  me  sufficient  to  shew,  that  frac- 
tures  of  the  neck  of  the  thigh-bone  should  never 
be  abandoned,  before  a proper  attempt  has  been 
made  to  produce  consolidation  of  the  fractured 
parts. 

I have  been  favoured  with  the  history  of  the 
following  case  by  Dr.  Clark.  It  occurred  in  a 
lady  with  whom  he  is  closely  allied. 


My  dear  Sir, 

I have  much  pleasure  in  answering 
your  enquiries  respecting  the  case  of  fracture 
of  the  neck  of  thigh-bone  now  under  your  plan 
of  treatment. 

A thin,  delicate  lady,  70  years  of  age,  became 
giddy  while  standing  at  the  window,  and  fell  on 
the  floor.  After  the  fall,  she  suffered  consider- 
able pain  in  the  groin,  and  behind  the  trochan- 
ter major,  and  was  unable  to  bear  on  the  limb. 
The  pain  in  the  groin  was  greatly  increased  by 
rotating  and  moving  the  limb  ; but,  as  there 
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was  no  crepitus  perceptible,  and  as  the  limb 
was  neither  shortened  nor  everted,  the  medical 
gentlemen  in  attendance  believed  that  the  bone 
was  not  broken.  She  was  placed  in  bed  in  the 
horizontal  position,  and  leeches  and  fomenta- 
tions were  applied,  with  some  relief.  She  was 
confined  to  bed  for  about  a fortnight ; and  then 
began  to  sit  up  daily,  more  or  less,  according 
to  her  sufferings.  The  pain  continued,  and  was 
at  times  very  severe,  until  you  saw  her,  which 
was  nine  weeks  after  the  occurrence  of  the 
accident. 

The  limb  was  at  this  time  found  everted,  and 
also  retracted  to  the  extent  of  an  inch,  measur- 
ing from  the  anterior  superior  spinous  process  of 
the  ilium  to  the  base  of  the  patella.  The  cre- 
pitus of  fracture  was  evident,  although  not 
easily  discovered.  These  symptoms  and  others, 
joined  with  the  history  of  the  case,  led  to  the 
conviction,  that  the  neck  of  the  thigh-bone  was 
broken ; and  it  was  consequently,  agreed  in 
consultation,  that  your  plan  of  treatment  should 
be  tried,  as  that  most  likely  to  benefit  the 
patient. 

All  the  circumstances  of  the  case,  from  the 
time  that  your  plan  was  commenced,  are  known 
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to  you  ; but  you  must  permit  me  to  state,  that 
I cannot  imagine  any  mode  more  effectually 
calculated  to  keep  the  limb  steadily  extended 
to  its  natural  length,  and  to  maintain  the  frac- 
tured parts  in  proper  apposition,  than  that 
which  you  have  adopted.  The  old  lady  has 
now  been  placed  on  your  fracture-bed  nearly 
six  weeks,  during  which  I have  been  in  the 
daily  habit  of  observing  its  effects,  both  on  the 
fractured  limb,  and  on  the  patient  generally. 
The  limb  has  remained  steadily  fixed  in  the 
position  in  which  you  first  placed  it,  with  veiy 
little  pain  or  uneasiness  to  the  patient  at  any 
period  ; and,  for  some  time  past,  she  has  ex- 
pressed herself  perfectly  easy  in  every  respect. 
It  is,  also,  particularly  gratifying  to  me  to  ob- 
serve, that  while  your  ingenious  and  very  sim- 
ple apparatus  appears  to  maintain  the  fractured 
parts  in  proper  apposition  and  at  rest,  it  is 
admirably  calculated  to  prevent  the  injurious 
effects  of  partial  pressure ; and  to  render  the 
different  inconveniences  and  discomforts,  which 
usually  attend  long  confinement  to  bed  in  one 
posture,  as  little  irksome  as  possible. 

After  having  had  an  opportunity  of  observing 
various  methods  of  treating  fractures  of  the  neck 
of  the  thigh-bone,  in  this  country  and  on  the 
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Continent,  I have  no  hesitation  in  giving  yours 
the  preference  over  every  other  plan  which  I 
have  witnessed. 

Your  patient  to  day  is  perfectly  easy  and 
well,  and  I think  there  is  every  prospect  of  her 
continuing  so,  as  long  as  you  shall  find  it  ne- 
cessary to  keep  her  in  her  present  position. 

1 am,  dear  Sir, 

I 

Very  faithfully  yours, 

James  Clark. 

George-street,  Sept.  6th,  1828. 

The  lady,  with  whose  case  Doctor  Clark 
so  kindly  furnished  me,  when  I was  publish- 
ing my  observations  on  fractures  of  the  cervix 
femoris  on  a former  occasion,  continued  upon 
the  fracture-bed,  with  the  same  ease  and  com- 
fort which  she  experienced  at  the  early  part  of 
the  treatment,  till  the  end  of  the  third  month, 
from  the  time  when  she  was  first  placed  upon 
it.  It  w^as  now  deemed  expedient,  by  Mr. 
Travers  and  myself,  to  remove  her  to  a common 
bed,  as  there  was  no  reason  to  suppose  that 
union  had  not  taken  place.  The  limb  was  now 
of  the  same  length  as  the  other,  and  we  con- 
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gratulated  ourselves  upon  the  prospect  of  her 
complete  recovery ; but,  at  the  expiration  of  a 
fortnight,  she  met  with  another  accident  as  she 
was  getting  into  bed,  of  which  we  were  but 
partially  informed  at  the  time,  but  which,  it 
afterwards  appeared,  produced  a degree  of  mis- 
chief in  the  joint,  that  led  us  to  suppose,  a se- 
paration of  the  callus  had  taken  place,  not, 
however,  so  far  as  to  lacerate  the  soft  parts  by 
which  it  was  surrounded  ; at  all  events,  the 
laceration  was  not  sufficient  to  allow  the  limb 
to  become  retracted  for  a considerable  period 
after  the  accident  occurred.  As  we  were  not 
aware  of  the  extent  of  the  injury  sustained,  no- 
thing was  done  with  a view  to  restore  the  parts 
to  their  former  condition.  And  she  is  unable 
to  walk  without  crutches,  or  some  other  adven- 
titious support. 

I have  no  reason  to  doubt  that  this  lady’s  case 
was,  in  the  first  instance,  fracture  of  the  cervix, 
without  laceration  ; but,  as  no  care  was  taken 
to  prevent  motion  and  displacement,  the  close 
coverings  became  divided,  either  by  absorption 
or  laceration,  or  both.  The  history  and  symp- 
toms of  the  case  led  to  the  opinion,  that  the 
fracture  was  probably  within  the  capsule.  The 
lady  w^as  placed  on  the  fracture-bed  in  the  pre- 
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Case,  with  re- 
marks, by  Mr. 
Haines. 


sence  of  Dr.  Ckrk,  Mr.  Travers^  and  Mr.  Earle^ 
who,  as  well  as  myself,  had  previously  examined 
the  limb,  and  had  come  to  the  conclusion,  that 
the  neck  of  the  bone  was  broken. 

I was  favoured  with  the  following  case  of 

t 

fracture  of  the  neek  of  the  thigh-bone  by  Mr. 
Haines,  of  Godaiming,  Surrey.  Mr.  Travers, 
who  saw  the  gentleman,  is  of  opinion,  that  the 
fracture  was  external  to  the  capsule,  an  opinion 
which  appears  to  me  fully  justified  by  the  his- 
tory of  the  case. 

My  dear  Sir, 

In  the  evening  of  February  28th,  1828, 
I was  requested  to  attend  Mr.  B.  set.  54,  whose 
horse  reared  and  fell  back  upon  Mr.  B.’s  right 
hip.  I arrived  about  half  an  hour  after  the 
accident,  and  found  the  right  limb  shortened 
and  immensely  swollen,  and  the  knee  and  foot 
everted.  On  the  following  morning,  Mr.  Tra- 
vers visited  this  gentleman,  felt  the  crepitus 
without  difficulty  ; and,  having  perfectly  satis- 
fied himself  that  the  injury  was  a fracture  of  the 
cervix  femoris,  recommended  the  application  of 
leeches  and  evaporating  lotions,  and,  also,  the 
employment  of  your  fracture-bed. 
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Mr.B.  was  placed  on  the  fracture-bed  on  the 
sixth  day,  where  he  lay  ten  weeks  perfectly 
quiet.  In  the  twelfth  week  he  was  able  to  get 
down  stairs  without  assistance ; and,  in  the  six- 
teenth, did  duty  at  his  own  church,  after  walk- 
ing near  one-third  of  a mile  up  hill. 

i 

I have  this  day  seen  him,  and  I am  happy 
to  say,  that  he  is  now  capable  of  walking  for 
two  hours  in  complete  ease.  He  expresses  a 
lively  recollection  of  the  perfect  comfort  felt 
during  his  long  confinement  on  the  fracture-bed. 

After  he  was  placed  upon  it,  so  easy  was  his 
state,  that  all  medical  treatment  was  abandoned. 

Your’s,  truly, 

George  C.  Haines. 

Godaiming,  Sepi.  5,  1828. 

My  observations  upon  recent  fractures  of  the 
neck  of  the  thigh-bone,  and  the  experience  with 
which  I have  been  favoured,  incline  me  to  draw 
the  following  conclusions. 

1st.  That  fractures  of  the  cervix  femoris  with-  inferences 
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tion  of  callus,  if  apposition,  pressure,  and  rest, 
be  maintained  ; but,  perhaps,  the  process  of 
union  will  not  generally  be  so  rapidly  completed 
as  when  the  fracture  is  in  the  middle  of  the 
bone. 

2d.  That  fractures  of  the  cervix  femoris  with- 
in the  capsule,  attended  with  a division  of  the 
investing  membranes,  might,  under  proper  treat- 
ment, probably  arrive,  in  many  instances,  in  the 
course  of  a short  time  after  the  accident,  at  a 
state  nearly  as  favourable  for  the  accomplish- 
ment of  osseous  union,  as  those  in  which  these 
coverings  remain  nearly  or  quite  entire ; but  it 
is  likely  that  the  union  will  be  more  or  less 
rapid,  according  to  the  degree  of  injury  sus- 
tained by  the  periosteum  and  reflected  mem- 
brane. 

3d.  That  we  cannot  insure  accurate  co-ap- 
tation  of  the  fractured  surfaces ; and,  conse- 
quently, if  it  should  be  found  that  union  by 
bone  can  generally  be  effected  within  the  cap- 
sule, we  might  expect  the  consolidation  to  be 
now  and  then  followed  by  considerable  incon- 
venience in  the  joint,  for  some  time  after  its 
completion ; but  this  will  only  occur  when  the 
irregularity  is  in  the  anterior  part  of  the  cervix, 
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where  the  tendon  of  the  psoas  magnus  and 
iliacus  internus  would  press  the  front  of  the 
capsule  against  the  projecting  edges  of  the 
bone. 

4th.  That  though  I have  never  yet  failed  to 
benefit  the  patient  in  any  case  of  recent  fracture 
of  the  neck  of  the  thigh-bone,  whatever  might 
turn  out  to  be  the  bond  of  union  ; yet  I think, 
in  the  present  state  of  our  knowledge  upon  this 
subject,  it  behoves  us  to  give  a guarded  prog- 
nosis. I see,  however,  no  sufficient  reason  to 
induce  me  to  believe,  that  fractures  of  the  neck 
of  the  thigh-bone,  within  the  capsule,  might 
not  generally  be  united  by  bone  ; and  if  osseous 
union  be  produced,  it  appears  to  me,  that  it 
ought  to  take  place  without  any  retraction  or 
eversion  of  the  limb  which  would  be  deserving 
of  notice,  whether  the  cervix  be  broken  within 
or  external  to  the  capsule  ; except,  perhaps,  in 
those  very  rare  cases  where  the  fracture  is  com- 
minuted, and,  at  the  same  time,  complete. 

5th.  That  the  practice  I have  recommended 
might  be  resorted  to  with  perfect  safety — that 
it  is  not  likely  that  anchylosis  of  the  joint,  or  a 
superabundance  of  callus,  will  occur  where  union 
takes  place  by  bone,  so  as  to  impede,  in  any 
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considerable  degree,  the  aet  of  progression — 
that  there  is  no  danger  whatever  of  sloughing 
of  the  soft  parts,  or  other  injury,  from  partial 
pressure,  where  the  treatment  I have  advised 
is  properly  conducted  ; and  that  this  treatment 
might  be  followed,  not  only  with  safety,  hut 
with  a degree  of  ease  and  eomfort  to  the  patient, 
which,  as  far  as  I know,  cannot  be  obtained  by 
any  other  means  hitherto  introduced. 


Sec.  10. — Treatment  of  Fractures  of  the 
Trochanter  Major. 

It  is  advisable,  in  the  management  of  fractures 
of  the  troehanter  major  above  the  neck,  to  keep 
the  pelvis  and  the  limb  at  rest  in  the  same  rela- 
tive position.  I do  not  know  any  means,  com- 
monly resorted  to,  by  which  this  can  be  accom- 
plished. It  cannot  be  done  by  the  common 
short  splints,  because  they  do  not  effeet  the 
pelvis  in  any  way,  nor  have  they  any  influenee 
upon  the  upper  portion  of  the  bone.  It  cannot 
be  done  by  the  double-inclined  plane,  because 
the  pelvis  must  always  be  moved  when  the  pa- 
tient uses  the  bed-pan — it  eannot  be  done  by 
Desault’s  or  Boyer’s  splints,  because  they,  also, 
allow  the  pelvis  to  move  independently  of  the 
limb. 
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The  treatment  of  fractures  of  the  trochanter 
above  the  cervix,  as  well  as  of  all  other  frac- 
tures, is  principally  mechanical.  When  the 
patient  is  in  good  health,  no  constitutional  treat- 
ment is  necessary,  except  with  a view  to  act 
upon  the  bowels  as  occasion  may  require.  To- 
pical applications  should  be  employed,  in  order 
to  reduce  the  active  inflammation  which  comes 
on  after  the  accident ; but  these  will  rarely  be 
required  after  the  first  three  or  four  days. 

I 

In  the  mechanical  management  of  these  cases, 
according  to  the  plan  which  I recommend,  the 
patient  should  be  placed  on  the  fracture-bed, 
prepared  in  the  same  manner  as  for  fractures  of 
the  neck  of  the  bone,  but  with  the  planes  fixed 
so  as  to  form  more  obtuse  angles.  The  patient 
is  thus  secured  in  the  most  comfortable  posture, 
and  the  pelvis  and  the  limb  are  kept  in  a state 
of  quietude.  Care  should  be  taken  to  support 
the  limb  in  a proper  position  ; which  is  with 
the  ball  of  the  great 
line  with  the  superior  anterior  spinous  process 
of  the  ilium.  In  these  fractures,  there  can  be 
no  shortening  of  the  limb,  unless  the  fracture 
of  the  trochanter,  of  which  I am  now  speaking, 
is  accompanied  with  fracture  of  the  cervix  ; 
therefore,  where  the  fracture  is  entirely  above 
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the  cervix,  there  will  be  no  occasion  for  exten- 
sion. The  trochanter  should  be  supported  by 
means  of  a pad  placed  between  the  mattress  and 
the  limb,  and  the  action  of  the  glutei  muscles 
resisted  by  a bandage,  applied  so  as  to  keep  the 
fractured  surfaces  in  close  apposition,  and  a 
splint  should  be  placed  along  the  outer  side  of 
the  limb,  in  order  to  maintain  the  trochanter 
and  the  shaft  of  the  bone  in  their  natural  rela- 
tive position.  This  splint  should  be  secured  in 
the  same  manner  as  when  the  fracture  is  in  the 
cervix. 

When  the  fracture  is  at  the  lower  part  of  the 
trochanter  major  below  the  cervix,  retraction 
of  the  limb  might  take  place  ; and  when  this 
happens,  it  should  be  extended  and  kept  of  its 
proper  length  by  the  operation  of  the  fracture- 
bed.  With  the  exception  of  the  bandage,  which 
may  be  omitted,  the  treatment  of  fractures  in 
this  situation  does  not  differ  from  that  which 
has  been  advised  for  fractures  of  the  trochanter 
above  the  neck. 

If  the  fracture  of  the  trochanter  be  compli- 
cated with  fracture  of  the  cervix,  retraction  of 
the  limb  generally  takes  place  ; and  the  treat- 
ment required  will  be,  for  the  most  part,  the 


249 


same  as  that  which  is  proper  for  fractures  of  the 
trochanter  below  the  neck,  when  the  broken 
portions  overlap  ; but,  in  these  cases,  the  sur- 
geon should  take  care  not  to  make  much  pres- 
sure on  the  outer  side  of  the  limb  by  the  splint, 
as  he  might,  by  so  doing,  force  the  fractured 
parts  into  unnatural  positions,  and  thus  produce 
deformity. 

The  objections  which  have  been  urged  against 
the  use  of  the  common  contrivances  in  the  treat- 
ment of  fractures  of  the  neck  of  the  femur,  also, 
militate  against  them,  when  they  are  had  re- 
course to,  in  the  management  of  fractures  of  the 
trochanter  below  the  neck,  or  in  fracture  of  the 
trochanter  complicated  with  fracture  of  the  cer- 
vix ; and,  therefore,  in  my  opinion,  they  ought 
never  to  be  employed,  in  such  cases. 


Sec.  11. — The  usual  Modes  of  treating  Frac- 
tures of  the  Femur  just  below  the  Trochan- 
ter Minor, 

This  situation  has  been  regarded  as  one  of  the 
worst  in  which  a fracture  of  the  thigh  can 
occur ; not  that  there  is  any  thing,  in  reality, 
peculiar  in  the  fracture  itself,  regarded  merely 
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as  a fracture^  but  surgeons,  having  found  the 
common  means  inadequate  to  prevent  defor- 
mity, have  conceived,  it  would  seem,  something 
very  formidable  in  the  fracture  itself ; and  have 
been  prone  to  refer  the  cause  of  deformity,  which 
so  often  follows  these  accidents,  to  the  nature  of 
the  injury,  rather  than  to  any  fault  in  the  means 
which  they  have  employed  for  its  cure. 


Displacement 
of  the  fractured 
ends. 


When  a loose  fracture  occurs  in  this  part  of 
the  femur,  the  upper  portion  is  commonly  bent 
upon  the  pelvis,  so  as  to  form  an  angle  with  the 
lower  portion,  projecting  forward  at  the  seat  of 
fracture.  The  upper  portion  being  forced  into 
the  bent  position,  principally  by  the  action  of 
the  iliacus  internus  and  psoas  magnus,  pricks 
and  lacerates  the  extensor  muscles  of  the  leg, 
while  the  ragged  end  of  the  lower  portion  is 
forced  against  the  flexors.  The  transverse  dis- 
placement having  been  effected,  the  fractured 
extremities  of  the  bone  goad  the  flexor  and 
extensor  muscles  of  the  leg ; which  are  thus 
excited  to  act  most  powerfully  upon  the  lower 
portion  of  the  bone,  so  as  to  draw  it  up  beneath 
the  upper  portion,  and  produce  a degree  of 
shortening  of  the  limb,  varying  from  one  inch 
to  seven  or  eight,  ( see  Plate  V.  Fig.  1 .)  Dis- 
placement first  occurs  in  the  transverse  direc- 
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tion  of  the  bone,  and  then  in  the  longitudinal. 

These  two  varieties  of  displacement  follow  one 
another  in  all  cases  ; and  commonly  produce 
that  compound  variety  which  I call  transverse, 
longitudinal  and  angular,  when  the  fracture  is 
transverse,  or  runs  through  the  bone  downward 
and  forward,  downward  and  inward,  or  down- 
ward and  outward,  and  is  attended  with  much 
laceration  of  the  soft  parts.  But  it  should  be 
remarked,  that  when  the  fracture  takes  a direc- 
tion downward  and  backward,  which,  however, 
very  rarely  happens,  the  principal  displacement 
which  occurs  is  in  the  direction  of  the  long  axis 
of  the  bone,  (see  Plate  V.  Fig.  2.)  In  these 
cases,  the  upper  portion  lies  behind  the  lower ; 
and  hence  those  muscles  which  have  the  greatest 
influence  in  producing  transverse  displacement 
when  the  bone  is  broken  in  any  other  direction, 
have  the  effect  of  drawing  the  fractured  surfaces 
together,  provided  that  the  natural  length  of  the 
limb  be  preserved  ; and,  consequently,  we  find, 
that  fractures  which  divide  the  bone  downward 
and  backward  are,  from  this  circumstance  alone, 
the  most  favourable  to  treat. 

It  has  been  supposed,  that  the  main  difficulty 
which  surgeons  have  to  contend  with,  is  the  experienced  in 

^ treating  these 
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Indications. 


Do  the  usual 
plans  of  treat- 


which  they  have  not  been  able  to  control ; but 
the  command  of  these  muscles  is  only  one 
indication  out  of  seven  that  I shall  mention. 

In  these  cases,  there  are  seven  indications  to 
fulfil — 1st.  The  pelvis  should  be  fixed,  for  the 
upper  portion  here,  as  in  fractures  of  the  cervix, 
or  of  the  trochanter  major,  follows  the  motions 
of  the  pelvis  ; therefore,  unless  this  part  be  fixed, 
we  have  no  certain  means  of  fixing  the  upper 
portion  of  the  bone  in  the  position  in  which  we 
ought  to  place  it.  2d.  The  thigh  should  be 
raised  so  as  to  form  an  angle  with  the  pelvis  ; 
so  that  the  lower  portion  of  the  fractured  bone 
shall  be  brought  into  a natural  line  with  the 
pelvic  portion.  3d.  Extension  must  be  kept 
up,  so  that  tbe  fractured  ends  may  be  prevented 
from  overlapping.  4th.  Inversion  and  eversion 
of  the  foot  must  be  prevented.  5th.  The  frac- 
tured  surfaces  should  be  placed  in  close  ap- 
position. 6th.  The  fractured  ends  should  be 
prevented  from  moving  upon  each  other.  7th. 
The  fractured  ends  should  be  supported,  so  as 
to  guard  against  any  displacement  which  might 
otherwise  arise  from  the  accidental  action  of  the 
muscles  of  the  limb. 

The  question  now  for  consideration  is — how 
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far  the  mechanical  contrivances  usually  had  re- 
course to  in  the  management  of  these  accidents 
answer  the  indications  that  have  been  pointed 
out  ? 

I. have  seen  the  short  thigh-splints  employed 
with  a view  to  secure  the  broken  ends  of  the 
bone,  when  the  fracture  is  in  this  situation, 
the  limb  being,  at  the  same  time,  raised,  by 
placing  a pillow  under  the  knee.  It  must  be 
evident,  however,  to  the  thinking  surgeon,  that 
these  splints  can  have  no  power  whatever  in 
steadying  the  pelvis  ; it  must  be  also  clear,  that 
their  operation  is  not  calculated  to  keep  up  ex- 
tension. The  pillow  placed  under  the  knee,  is 
not  of  a nature  to  keep  the  lower  part  of  the 
thigh  at  a proper  and  unvarying  angle  with  the 
upper ; these  splints  do  not  prevent  inversion 
or  eversion  of  the  foot ; they  have  but  little  in- 
fluence in  preventing  the  displacement  of  the 
fractured  ends,  which  may  arise  from  the  acci- 
dental contraction  of  the  muscles  inserted  into 
the  bone. 

What,  then,  does  the  surgeon  gain  by  the 
adoption  of  this  plan  ? It  seems  to  me,  he  may 
almost  as  well  leave  the  case  to  Nature,  as  at- 
tempt to  secure  the  fractured  ends  by  splints. 


ment  answer 
these  indica- 
tions ? 


Short  thigh- 
splints. 


Inference. 
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The  double  in- 
clined plane  or 
fracture-box. 


Intention. 


SO  little  calculated  to  produce  the  desired  eflPect. 
I have  seen  the  limb  become  shortened  nearly 
eight  inches  under  their  use^  in  a case  of  frac- 
ture a little  below  the  trochanter  minor ; and 
otherwise  terribly  deformed.  The  degree  of 
success  which  the  surgeon  gains^  he  must  refer 
to  his  own  skill  and  ingenuity^  in  contriving 
other  means  to  assist  in  keeping  the  parts  in 
any  thing  like  tolerable  apposition. 

The  double-inclined  plane^  and  the  common 
fracture- box,  are  much  resorted  to  in  the  treat- 
ment of  these  cases.  When  either  of  these 
contrivances  is  used,  the  patient  is  placed  on 
his  back  upon  a mattress ; his  shoulders  are 
raised  by  means  of  pillows,  and  the  injured  limb 
is  laid  over  the  planes  of  the  apparatus,  elevated, 
so  that  the  lower  portion  of  the  broken  bone 
may  be  brought  up  in  such  a manner  as  to 
form  a natural  line  with  the  pelvic  portion. 

This  position  of  the  limb  and  of  the  body  is 
recommended  with  a very  good  intention,  viz. 
to  relax  the  psoas  magnus  and  iliacus  internus, 
which  are  the  principal  muscles  that  bend  the 
pelvic  portion  of  the  bone,  upon  the  pelvis. 
But  those  who  follow  this  mode  of  treatment 
must  overlook  other  important  indications — 
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they  cannot  have  noticed  that  the  inclined 
position  of  the  body  indirectly  increases  the 
degree  of  deformity  which  supervenes,  when 
either  of  these  apparatuses  is  employed.  This, 
however,  I think  will  immediately  appear : the 
tendency  of  the  body  to  slide  towards  the  foot 
of  the  bed  will,  of  course,  be  greater  when  it  is 
placed  upon  a plane  inclining  in  that  direction, 
than  it  would  if  it  were  lying  upon  a horizontal 
plane.  What,  then,  must  be  the  consequence 
of  placing  the  trunk  in  this  position  ? We  have 
almost  daily  demonstration,  that  the  body, 
gravitating  towards  the  foot  of  the  bed,  forces 
before  it  the  pelvic  portion  of  the  fractured 
femur,  while  the  apparatus,  and  all  that  part  of 
the  limb  below  the  fracture,  continue  as  they 
were  first  placed,  or  nearly  so.  The  apparatus 
does  not  slide  towards  the,  foot  of  the  bed  in 
the  same  proportion  as  the  body ; and,  con- 
sequently, that  part  of  the  limb  which  is  si- 
tuated below  the  fracture  will  remain  compa- 
ratively quiet,  being  little  influenced  by  the 
gravitation  of  the  body,  or  by  the  various 
movements  which  take  place  in  that  part  of 
the  fractured  bone  which  is  attached  to  the 
pelvis.  Now  it  must  be  obvious,  if  the  body 
slide  towards  the  foot  of  the  bed,  and  the  ap- 
paratus remain  nearly  at  rest,  that  the  upper 
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Manner  in 
which  retrac- 
tion takes  place. 


and  back  part  of  the  thigh  will  be  forced  against 
the  upper  end  of  the  apparatus  ; pressure  will 
be  in  this  way  occasioned  at  this  part  of  the 
thigh  ; which  will  be  increased,  in  some  mea- 
sure, by  the  sinking  of  the  nates  into  the  bed. 
This  observation  will  be  illustrated  by  referring 
to  the  diagram,  (Fig,f)  where  a portion  of 
the  frame  of  the  double-inclined  plane,  and 
of  the  side  of  the  mattress,  are  supposed  to 
have  been  removed,  in  order  to  shew  the  sink- 
ing of  the  nates  more  effectually,  and  also  the 
pressure  of  the  apparatus  against  the  back  of 
the  thigh,  in  consequence  of  this,  and  the  gravi- 
tation of  the  body  towards  the  foot  of  the  bed. 
The  pressure  of  the  apparatus  in  this  situation 
is  sometimes  so  great  as  to  produce  considerable 
pain ; but  its  most  injurious  consequence  is, 
that  of  assisting  the  iliacus  internus  and  psoas 
magnus  in  bending  the  upper  portion  of  the 
bone  upon  the  pelvis.  Hence  it  will  be  seen, 
that  the  very  plan  which  is  adopted  to  relax  the 
flexor  muscles  of  the  thigh,  has  no  trifling  in- 
fluence in  bringing  about  the  horrible  deformity 
which  we  have  so  frequently  to  witness. 

When  the  short  splints  are  used  alone,  the 
shortening  of  the  limb  is  occasioned  partly  by 
the  action  of  the  long  flexors  and  the  extensors 
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of  the  leg,  and  partly  by  the  gravitation  of  the 
body  towards  the  foot  of  the  bed ; but  when 
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Elongation  of 
the  thigh- 
plane. 


the  double-inclined  plane,  or  the  fracture-box  is 
employed,  the  unnatural  approximation  of  the 
knee  and  the  pelvis,  arises  principally  from  the 
gravitation  of  the  body ; for,  the  mechanical 
resistance  which  the  apparatus  offers  to  the 
muscles  which  tend  to  produce  retraction  of 
that  part  of  the  limb  below  the  fracture  is  such, 
as  to  prevent  them  from  having  any  consider- 
able effect. 

It  might  be  said,  that  if  the  thigh-plane  be 
elongated  sufficiently  for  the  upper  end  of  the 
apparatus  to  bear  upon  the  tuberosity  of  the 
ischium,  the  evil  I have  mentioned  would  be 
prevented.  My  experience,  however,  does  not 
enable  me  to  coincide  in  this  opinion.  I have 
observed  that,  though  the  upper  end  of  the 
apparatus  be  placed  in  the  manner  here  sup- 
posed, it  does  not  long  remain  so.  The  reason 
of  this  is  evident.  The  tuberosity  of  the  ischium 
and  the  upper  end  of  the  apparatus  are  not 
preserved  in  the  same  relative  position — the 
nates  sink  into  the  bed  or  mattress  upon  which 
the  patient  lies,  as  I have  said  ; but  this  is  not 
the  case  with  the  apparatus  or,  at  least,  in  the 
same  proportion ; consequently,  the  tuberosity 
of  the  ischium  gravitates  away  from  the  upper 
end  of  the  apparatus,  which  thus  produces  the 
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effect  which  I have  just  described.  Transverse 
displacement,  then,  of  the  upper  portion  of  the 
bone  is  produced,  partly  by  the  action  of  the 
muscles,  and  partly  by  the  pressure  of  the  ap- 
paratus ; and,  when  it  has  taken  place,  the 
limb  becomes  shortened  more  or  less  ; on  some 
occasions,  the  degree  of  retraction  is  very  great. 

I have  seen  it  to  the  extent  of  seven  inches  in 
a case  of  fracture  of  the  upper  third  of  the 
femur,  where  the  fracture-box  was  employed ; 
and  that,  too,  under  the  superintendence  of  one 
of  the  most  able  surgeons  in  this  town. 

The  fracture-box  answers  two  of  the  indica-  inference, 
tions  which  I have  pointed  out — it  supports  the 
limb  in  the  bent  position,  and  prevents  inver- 
sion or  eversion  of  the  foot,  but  it  does  not  fix 
the  pelvis  ; it  does  not  maintain  a proper  degree 
of  extension  ; it  does  not  steady  the  upper  por-  * 
tion  of  the  bone  ; it  does  not  keep  the  fractured 
surfaces  in  close  apposition  ; nor  does  it  prevent 
them  from  becoming  displaced. 

From  what  has  been  said,  it  might  be  per-  Observations, 
ceived  that,  neither  the  double-inclined  plane, 
nor  the  fracture-box,  is  calculated  to  enable  the 
surgeon  to  bring  these  accidents  to  favourable 
terminations ; and,  consequently,  we  must  ex- 
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pect  to  have  deformity  of  the  limb  when  either 
of  them  is  employed^  if  the  fracture  be  attended 
with  a sufficient  degree  of  laceration  of  the  sur- 
rounding parts^  to  allow  the  broken  extremities 
to  become  displaced. 


Desault’s  and 
Boyer’s  plans. 


Another  plan  of  treating  fractures  at  this  part 
of  the  femur,  consists  in  placing  the  limb  in  the 
straight  position,  and  keeping  up  extension  by 
the  use  of  Desault’s  splint,  or  that  contrived  by 
Boyer.  When  Boyer’s  splint  is  employed,  the 
extension  is  regulated  by  the  screw,  which  is 
placed  at  the  lower  end,  in  the  same  manner  as 
when  the  fracture  is  in  the  neck  of  the  bone. 
The  extending  power  of  this  splint  is  very  great ; 
and,  if  we  had  nothing  to  do  but  keep  up  exten- 
sion, I cannot  conceive  any  thing  better  calcu- 
lated to  answer  this  purpose.  But  the  propriety 
of  maintaining  the  limb  of  its  natural  length  is 
only  one  indication  out  of  seven  that  I have 

mentioned  ; and  this  can,  unfortunately,  only  be 

/ 

fulfilled,  with  this  contrivance,  when  the  limb  is 
placed  in  the  straight  position — a position  which 
is  not  likely  to  be  followed  by  favourable  re- 
sults. In  the  treatment  of  these  cases,  the  thigh 
should  be  bent  upon  the  pelvis,  in  order  to  relax 
the  psoas  magnus  and  iliacus  internus,  and  to 
bring  the  lower  fragment  in  a natural  line  with 
the  upper.  This  cannot  be  done  with  Boyer’s 
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apparatus ; for  this  apparatus  requires  the  limb 
to  be  placed  on  a horizontal  plane^  or  nearly  so. 

If  it  were  placed  so  that  the  limb  may  lie  on  a 
plane  inclining  towards  the  body,  the  strap 
which  crosses  the  upper  part  of  the  thigh  ob- 
liquely, would  operate  so  as  to  assist  the  mus- 
cles in  bending  the  upper  portion  of  the  bone 
upon  the  pelvis — an  effect  which  is  not  so  likely 
to  happen  when  the  limb  is  placed  in  the 
straight  position.  It  might  be  argued,  that  we 
might  depress  the  upper  portion  of  the  bone,  ' 
so  as  to  bring  it  to  a natural  line  with  the  lower, 
by  the  application  of  a splint  to  the  front  of  the 
limb ; and  thus,  not  only  overcome  the  flexor 
muscles  of  the  thigh,  when  the  limb  is  in  the 
horizontal  posture,  but  also  the  effect  produced 
by  the  strap,  affixed  to  the  upper  end  of  the 
apparatus,  when  the  thigh  is  bent  upon  the 
pelvis.  This  cannot  be  denied  ; but,  what  is  to 
be  apprehended  from  this  mode  of  procedure  ? 

I scarcely  need  observe,  that  ulceration  of  the 
soft  parts  which  cover  the  broken  end  of  the 
upper  portion  of  the  bone,  would  be  likely  to 
occur ; consequently,  according  to  my  judge- 
ment, this  method  of  meeting  the  evil,  arising 
from  the  action  of  the  muscles  simply,  or  from 
the  combined  influence  of  the  muscles  and  the 
apparatus,  ought  not  to  be  advised. 
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inference. 


Remarks. 


This  apparatus  has  the  effect  of  keeping  the 
foot  in  a proper  position^  and  it  might  also  keep 
up  extension,  but  rarely  with  impunity ; for  the 
pressure  of  the  strap  fastened  to  the  upper  end 
of  the  apparatus,  forces  the  pelvic  portion  of  the 
bpne  outward,  and  thus  occasions  deformity  ; 
even  when  the  fracture  is  not  accompanied  with 
any  considerable  laceration  of  the  parts  which 
surround  the  bone  in  the  situation  of  the  injury. 
There  are  five  indications  which,  it  appears  to 
me,  this  apparatus  does  not  fulfil,  and  therefore 
I think  I shall  not  be  going  too  far  when  I state 
that,  in  my  opinion,  it  is  not  a contrivance 
upon  which,  in  the  management  of  these  cases, 
the  profession  can  depend ; its  construction  is 
such  as  to  render  it  inefficient  in  the  hands  of 
the  best  surgeons. 

If  I am  right  in  my  conclusions,  it  will  be 
no  longer  a matter  of  surprise  that  we  see  so 
many  instances  of  deformity  after  fractures  of 
this  part  of  the  femur.  The  causes  of  the 
deformity  are  evident ; and,  in  my  opinion,  if 
they  be  not  surmounted,  in  all  ordinary  cases, 
whether  the  fracture  be  transverse  or  oblique, 
the  surgeon  is  to  blame. 
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Sec.  12. — The  Author  s Mode  of  treating  Frac- 
tures of  Femur  just  below  the  Trochanter 

Minor, 

I shall  now  proceed  to  describe  a plan  of 
treatment  for  fractures  of  the  femur  just  below 
the  trochanter  minor,  by  which  all  those  evils 
which  I have  mentioned  might  be  avoided ; 
and  by  which  these  fractures  might  be  united 
with  as  much  facility  as  fractures  at  any  other 
part  of  the  upper  or  lower  extremity  ; and  with- 
out the  occurrence  of  shortening  or  deformity 
of  any  kind. 

The  fracture-bed  which  I have  recommended 
to  be  used  in  the  treatment  of  fractures  of  the 
neck  of  the  thigh-bone,  and  in  the  treatment 
of  fractures  of  the  trochanter,  will  also  be  found 
the  best  for  those  which  occur  just  below  the 
trochanter  minor.  When  it  is  employed  for 
these  accidents,  however,  it  is  proper  to  fix  the 
planes  at  more  acute  angles,  in  order  to  relax 
the  iliacus  internus  and  psoas  magnus  in  a 
greater  degree  than  is  required  for  fractures  of 
the  cervix.  The  surgeon,  having  placed  the 
patient  upon  the  bed,  should  apply  a roller 


Fractures  in 
this  situation 
admit  of  being 
treated  without 
deformity. 


The  author’s 
mode  of  treat- 
ing these  cases. 
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neatly  upon  the  foot  and  leg  ; and  then  extend 
the  thigh  and  secure  the  foot  in  the  same 
manner  as  for  fractures  of  the  cervix.  While 
the  surgeon  is  doing  this,  an  assistant  should 
prevent  the  pelvis  from  being  drawn  up  upon 
the  middle,  or  thigh-plane,  from  the  angle  which 
is  destined  to  receive  it.  The  assistant  conti- 
nuing to  fix  the  pelvis,  the  surgeon  should  place 
a pad  between  the  back  of  the  thigh  and  the 
mattress,  wide  enough  for  the  thigh  to  rest 
upon,  and  then  apply  three  splints  to  the  thigh  ; 
one  on  the  inner  side  of  sufficient  length  to 
reach  from  the  pelvis  to  the  lower  part  of  the 
inner  condyle  of  the  femur,  another  to  reach 
from  the  superior  anterior  spinous  process  of 
the  ilium  to  the  base  of  the  patella,  and  the 
third  from  the  upper  part  of  the  trochanter 
major  to  the  lower  part  of  the  outer  condyle. 
These  splints,  which  ought  to  be  well  made, 
should  be  neatly  padded  and  confined  to  the 
thigh  by  three  circular  straps,  passed  round  the 
limb,  under  the  pad  upon  which  it  lies,  and 
over  the  splints,  so  as  to  confine  them  to  the 
limb.  The  pelvis  should  now  be  secured  by 
buckling  the  pelvis-strap  ; which  should  pass 
over  the  upper  ends  of  the  outer  and  front 
splints,  but  not  so  as  to  make  the  latter  press 
uncomfortably  upon  the  superior  anterior  spi- 
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nous  process  of  the  ilium.  If  the  fracture  be 
very  oblique,  care  should  be  taken  to  pad  the 
splints,  so  that  they  might  press  the  fractured 
surfaces  together. 

When  a fracture  in  this  situation  is  thus 
secured,  and  the  treatment  properly  managed, 
the  seven  indications  I have  mentioned  are  com- 
pletely fulfilled,  and  the  surgeon  might  feel 
himself  morally  certain,  that  union  will  take 
place  without  any  shortening  of  the  limb,  or 
any  perceptible  deformity;  unless  there  be  great 
comminution  of  bone,  as  generally  happens 
when  the  fracture  is  occasioned  by  a musket- 
ball,  or  when  exfoliation  occurs  ; in  such  cases, 
a guarded  prognosis  should  be  given ; but  he 
should  recollect,  that  neither  the  obliquity  of 
a fracture  at  this  party  nor  the  action  of  the 
muscles  of  the  injured  limhy  will  any  longer 
be  considered  an  excuse  for  ignorance  or  in- 
attention. 

Fractures  of  the  upper  third  of  the  thigh- 
bone, external  to  the  capsule,  require  the  pa- 
tient to  be  confined  from  a month  to  six  weeks; 
in  order  that  the  bone  might  become  firmly 
consolidated,  and  capable  of  bearing  the  weight 
of  the  body  without  yielding.  If  the  patient  is 
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Case. 


allowed  to  bear  upon  the  limb  before  the  callus 
has  become  strong,  he  is  in  danger  of  producing 
shortening  of  the  limb,  or  a bend  in  the  bone  in 
the  situation  of  the  fracture,  which  cannot  af- 
terwards be  remedied. 

* I will  here  relate  a case  which  tends  to  illustrate  this 
observation ; and,  also,  to  shew  the  advantage  derivable  from 
the  use  of  the  fracture-bed,  before  consolidation  is  completed, 
in  cases  of  fracture  of  the  thigh,  where  deformity  has  taken 
place  under  any  of  the  ordinary  modes  of  treatment. 

John  Gardener,  set.  28,  was  admitted  into  St.  Thomas’s 
Hospital  on  the  23d  of  June,  1828,  under  Mr.  Green,  with 
an  oblique  fracture  of  the  femur,  situated  at  the  lower  part  of 
the  middle  third.  The  fracture  extended  through  the  bone 
downward  and  outward,  and  was  occasioned,  on  the  24th  of 
May,  by  a cask  of  beef,  which  fell  upon  the  thigh.  He  had 
short  splints  applied,  and  the  limb  placed  in  the  straight  po- 
sition, with  the  feet  tied  together. 

At  the  time  of  his  admission  into  the  Hospital,  the  lower 
portion  of  the  bone  was  retracted  to  the  extent  of  two  inches 
and  a half.  There  was  a great  deal  of  swelling  of  the  limb, 
and  strong  adhesions  had  taken  place.  Twenty-seven  days 
after  the  accident,  he  was  placed  upon  the  fracture-bed,  and 
the  limb  extended  to  its  natural  length;  which  was  done  with 
facility,  over  the  planes  of  the  fracture-bed,  though  it  could 
be  elongated  very  little  by  the  hands.  Before  he  was  placed 
upon  the  fracture-bed,  Mr.  Bean,  a very  intelligent  and  at- 
tentive dresser,  who  had  the  management  of  the  case,  endea- 
voured, in  my  presence,  to  diminish  the  degree  of  retraction 
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I might  here  observe,  that  the  treatment 
which  I have  advised  for  fractures  of  the  thigh, 
a little  below  the  trochanter  minor,  is  the  best 
that  I am  acquainted  with ; but,  before  the 
introduction  of  the  fracture-bed,  I was  in  the 
habit  of  using,  in  these  accidents,  the  apparatus 
which  I employ  in  the  management  of  simple 
and  compound  fractures  of  the  leg,  &c.  I think, 
however,  that  this  apparatus  cannot  hold  the 
upper  portion  of  the  bone  sufficiently,  in  all 
cases,  to  render  it  secure  from  a degree  of 
motion,  which  might  be  injurious,  when  the 
patient  raises  the  lower  part  of  the  body  to 
answer  the  calls  of  nature  ; and,  as  there  is  no 

by  manual  force;  but  he  found  himself  incapable  of  doing* 
so  more  than  about  half  an  inch.  As  the  man  lay  upon  the 
fracture-bed,  splints  were  applied  to  the  thig*h,  to  steady  the 
fractured  ends,  and  to  press  them  together.  This  treatment 
was  continued  for  twenty -five  days,  at  the  expiration  of  which, 
the  limb  was  examined,  and  it  was  found  that  the  bone  was 
united  with  the  limb  of  its  natural  length  and  the  foot  in  its 
proper  position. 

This  man  felt  his  limb  so  strong  that  he  began  to  bear  upon 
it  in  a few  days  after  he  was  removed  from  the  fracture-bed ; 
and  the  consequence  is,  that  the  limb  has  become  shortened 
rather  more  than  a quarter  of  an  inch.  In  cases  of  oblique 
fracture,  I do  not  think  it  prudent  to  allow  a patient  to  bear 
upon  the  limb  for  ten  days  or  a fortnight  after  the  union  ap- 
pears to  be  quite  firm. 
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advantage  gained  by  it  which  is  not  equally 
well^  and  even  better  obtained,  in  such  cases,  by 
the  use  of  the  fracture-bed,  I am  induced  to 
recommend  the  employment  of  the  latter,  as 
that  upon  which  the  surgeon  can  best  depend  l 
though,  as  might  be  seen  by  the  following  cases, 
the  apparatus  is  much  superior  in  its  effects, 
even  when  the  fracture  is  at  this  part  of  the 
bone,  to  any  of  the  ordinary  means  ; and  might, 
therefore,  be  applied  when  the  bed  cannot  be 
procured. 

A man,  aged  51,  fell  over  a tub  and  broke 
his  thigh-bone  obliquely,  from  one  inch  and  a 
half  to  two  inches  below  the  trochanter  minor. 
He  was  admitted  into  Guy’s  Hospital  under 
the  care  of  Mr.  Foster.  The  limb  was  first 
placed  in  the  straight  position,  and  confined  by 
means  of  a long  splint ; it  was  afterwards  put 
upon  the  double-inclined  plane,  the  shoulders 
being  raised  at  the  same  time,  so  as  to  relax 
the  psoas  magnus  and  iliacus  internus : but  he 
suffered  greatly  from  these  modes  of  treatment, 
and,  as  they  failed  to  keep  the  bones  in  any 
thing  like  tolerable  apposition,  they  were  dis- 
continued. 


On  the  tenth  day,  as  the  limb  lay  upon  the 
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double-inclined  plane,  the  fractured  ends  over- 
lapped, so  as  to  make  the  fractured  limb  nearly 
three  inches  shorter  than  the  sound  one  ; and 
there  was,  also,  an  angle  formed  at  the  seat  of 
fracture,  which  might  be  represented  by  the 
elbow,  when  the  arm  is  half  bent. 

I now  assisted  Mr.  Foster  s dresser,  Mr.  Mash, 
who  is  now  a well-informed  and  zealous  prac- 
titioner, in  applying  my  apparatus,  which  was 
worn  for  a month.  At  the  end  of  this  time, 
the  limb  was  examined,  and  the  bone  was  found 
firmly  united.  The  limb  which  had  been  frac- 
tured was  now  of  the  same  length  as  the  other, 
and  there  was  not  the  least  apparent  deformity 
in  any  way. 

His  bed  was  made  two  days  after  the  appa- 
ratus was  applied,  and  this  was  repeated  at  the 
end  of  a fortnight.  The  limb  could  be  rolled 
upon  the  pelvis  without  giving  him  pain  ; and, 
apparently  without  disturbing  the  fracture.  He 
could  draw  himself  up  in  bed,  without  expe- 
riencing any  sensation  of  motion  or  of  dis- 
placement in  the  injured  part. 

This  poor  fellow  often  expressed  himself 
most  strongly  in  favour  of  the  comparative  ease 
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and  comfort  of  the  treatment  which  was  last 
adopted.  He  rapidly  recovered  the  perfect  use 
of  his  limb. 

The  following  case  I was  favoured  with  by 
Mr.  Joy,  and  I prefer  relating  it  here  to  any 
other,  in  consequence  of  its  having  occurred  in 
the  practice  of  a surgeon,  with  whom  I have  not 
the  pleasure  to  be  acquainted,  except  by  name. 


Northwald,  ISth.  Aug.  1828. 


Dear  Sir, 


A communica- 
tion from  Mr. 
Joy,  with  a case. 


I send  you  the  particulars  of  a case 
of  a fracture  of  the  upper  third  of  the  thigh- 
bone, which  occurred  in  an  old  lady,  in  her 
74th  year. 


In  the  evening  of  Sunday,  6th  of  April,  of  the 
present  year,  I was  summoned  to  attend  upon 
an  old  lady,  who  had  met  with  a serious  injury, 
in  consequence  of  being  pushed  down  by  some 
boys.  On  my  arrival,  she  complained  of  great 
pain  in  the  left  thigh  and  hip  ; and,  upon  turn- 
ing the  bed-elothes  off  the  aifeeted  side,  an 
immense  tumour  presented  itself  at  the  upper 
part  of  the  thigh,  which  I found  to  be  the 
result  of  a transverse  fracture  of  the  femur, 
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immediately  below  the  trochanter  minor.  The 
limh  was  shortened  an  inch  and  a half^  and  the 
foot  was  turned  inward. 

Having  placed  the  limb  in  as  easy  a position' 
as  circumstances  would  admit,  and  ordered  a 
spirit  lotion  to  be  applied  frequently  over  the 
fracture,  I left  for  the  night. 

Upon  visiting  my  patient  the  next  morning, 
I had  the  honour  to  meet  Sir  Richard  Sutton, 
(a  gentleman  whose  name  is  proverbial  in  the 
cause  of  humanity)  who  very  politely  offered 
me  the  use  of  the  apparatus  which  you  em- 
ployed in  his  own  case  of  non-union.  This  I 
found  to  be  that  which  you,  in  your  Syllabus, 
recommend  to  be  adopted,  in  cases  of  simple 
fracture  of  the  middle  and  lower  thirds  of  the 
thigh-bone,  &c.  It,  however,  appeared  to  me 
to  be  constructed  in  such  a manner,  as  to  admit 
of  being  used  with  more  advantage  in  cases 
like  the  present,  than  any  of  the  common 
contrivances.  I determined,  therefore,  upon 
giving  it  a trial.  The  patient  was  placed  on 
a mattress ; and,  when  the  apparatus  was  pro- 
perly adjusted,  she  expressed  herself  as  being, 
comparatively  speaking,  in  Heaven.  Nothing 
worthy  of  remark  occurred  during  her  six 
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weeks’  confinement,  at  the  end  of  which  the 
apparatus  was  removed  ; and  it  was  now  par- 
ticularly gratifying  to  observe,  that  the  means 
employed  had  produced  a most  perfect  limb, 
having  neither  deformity  nor  shortening ; nor 
did  moving  it  in  any  direction  cause  the  least 
uneasiness.  Thus  far,  and  as  far  as  your  ap- 
paratus was  concerned^  were  our  wishes  accom- 
plished, and  the  patient  truly  grateful  for  the 
benefit  she  had  received. 

The  following  evening  I was  sent  for  in  great 
haste,  as  the  old  lady  was  supposed  to  be  dying. 
I found  her  insensible,  bedewed  with  a cold 
sweat,  and  with  a pulse  imperceptible.  I suc- 
ceeded in  getting  her  to  swallow  some  brandy 
and  water,  which  was  repeated  at  intervals,  until 
re-action  took  place  ; and  I resorted  to  such 
other  means  as  the  circumstances  of  the  case 
seemed  to  indicate,  and  she  was  better  on  the 
second  day ; but,  after  this,  she  rapidly  sunk, 
and  died  on  the  fourth  day. 

Having  obtained  permission  of  the  family  to 
examine  the  limb,  I cut  down  to  the  seat  of 

N 

fracture,  which  I found  had  passed  through  the 
bone,  about  a third  of  an  inch  below  the  tro- 
chanter minor ; but  the  fractured  ends  were 
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now  evenly  and  firmly  united.  In  dividing  the 
soft  parts,  I observed  an  abseess^  situated  be- 
tween the  pectinalis  and  obturator  externus 
muscles,  which  contained  about  an  ounce  of 
unhealthy  pus,  but  which  had  no  communica- 
tion with  the  fracture.  The  irritation  occa- 
sioned by  this  abscess  was  very  likely  to  be  the 
cause  of  death,  in  a person  so  far  advanced  in 
years. 

Dear  Sir, 

Yours  respectfully, 

W.  Joy. 

These  cases  are  sufficient  to  shew  that  this 
apparatus,  though  inferior  to  the  fracture-bed, 
in  the  management  of  fractures  of  this  part  of 
the  bone,  is  more  beneficial  than  any  of  the 
common  contrivances.  The  only  objection  I 
have  to  its  being  used,  in  the  treatment  of  sim- 
ple fractures  of  the  femur,  just  below  the  tro- 
chanter minor,  arises,  as  I have  said,  from  the 
fear  that  it  might  not,  in  all  cases,  secure  the 
upper  portion  of  the  bone  from  a degree  of  mo- 
tion, which  might  retard  the  uniting  process. 
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Most  frequent. 


Period  in  which 
they  occur — 
causes. 


Easily  disco- 
vered— uner- 
ring signs. 


CHAP.  IV. 

Simple  Fractures  of  the  Middle  and  Lower 
Thirds  of  the  Thigh-Bone. 

Sec.  1. — Causes,  Symptoms,  and  Nature,  of 
Simple  Fractures  of  the  Middle  and  Lower 
Thirds  of  the  Thigh-Bone — Displacement — 
Its  Causes  and  Consequences, 

Fractures  of  the  femur  occur  more  frequently 
in  the  middle-third  than  in  any  other  part. 
This  probably  depends,  in  a great  measure,  upon 
the  size  of  the  bone,  which  is  smaller  here  than 
at  the  upper  or  lower  third. 

Fractures  in  this  situation  are  common  at 
all  periods  of  life,  and  are  produced  by  blows, 
falls,  the  passage  of  laden  carriages  over  the 
limb,  &c. 

All  fractures  in  this  part  of  the  bone  when 
complete,  are  easily  discovered ; sometimes  even 
from  the  manner  in  which  the  limb  lies  upon 
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the  bed,  there  being  frequently  an  angle  formed 
at  the  seat  of  fracture,  projecting  in  one  direc- 
tion or  another.  If  the  nature  of  the  injury 
should  not  be  evident  at  the  first  view,  it  may 
be  easily  ascertained  by  fixing  the  upper  portion 
of  the  bone  and,  at  the  same  time,  attempt- 
ing to  move  the  lower  in  different  directions. 
This  will  give  rise  to  preternatural  motion  if  a 
fracture  exists,  and  also,  in  complete  fractures, 
crepitus,  when  the  broken  ends  are  in  apposition. 
To  these  symptoms  might  be  added,  the  patient’s 
inability  to  raise  the  limb.  These  symptoms 
are  sufficient  to  enable  the  surgeon  to  distin- 
guish a fracture  of  the  thigh-bone  at  this  part 
from  any  other  injury. 

The  existence  of  a fracture  having  been  made 
out,  the  surgeon  should  endeavour  to  ascertain 
the  direction  which  it  takes  through  the  bone. 
This  will  lead  to  modifications  in  the  treatment 
by  which  the  result  ,of  the  case  will  be  greatly 
influenced. 

Fractures  6f  the  thigh  are  occasionally  trans- 
verse. This  fracture  is  not  commonly  accom- 
panied with  much  laceration  of  the  soft  parts, 
and  hence  it  happens,  that  the  fractured  ends 
are  seldom  entirely  separated  from  one  another. 

T 2 


Nature  of  the 
fracture. 


Transverse 
without  lace- 
ration. 


With  lacera- 
tion. 
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If  the  fractured  ends  do  not  overlap,  we  may^ 
according  to  my  experience,  at  once  conclude 
that  the  fracture  is  transverse ; and  if  they  are 
not  easily  moved  in  the  transverse  direction,  we 
may  infer  that  the  soft  parts  are  but  little  torn. 
This  variety,  which  might  be  called  a transverse 
fracture  of  the  femur  without  laceration,  is  very 
easily  managed.  It  is  probably  this  variety 
which  has  given  rise  to  so  much  boasting  on  the 
part  of  those  surgeons  who  have  hastily  come 
to  the  conclusion,  that  fractures  of  the  thigh 
may  be  treated  by  position  alone. 

Transverse  fractures  of  the  femur  are,  how-* 
ever,  sometimes  accompanied  with  a great  deal 
of  laceration  of  the  contiguoustextures,  so  that 
the  fractured  ends  may  be  easily  separated  from 
one  another  in  the  transverse  direction,  and 
when  this  has  taken  place,  they  readily  over- 
lap, though  rarely  in  a great  degree.  This 
fracture  might  be  termed  a transverse  fracture 
of  the  femur  with  laceration.  It  is  for  the  most 
part  easily  distinguished  from  any  other,  by  the 
great  projection  of  the  broken  ends  when  they 
are  riding,  and  the  facility  of  maintaining  the 
limb  of  its  proper  length  when  the  fractured 
surfaces  are  brought  together.  This  variety 
also  admits  of  being  managed  without  difficulty. 
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Fractures  of  the  femur  are  generally  more  or  oblique. 

less  oblique.  I have  not  observed,  however, 

that  oblique  fractures  pass  through  the  bone 

more  in  one  direction  than  in  another.  Fractures 

which  I rank  under  this  head^  are  always,  as  far 

as  I have  noticed,  attended  with  retraction,  but  without  lace- 
ration. 

if  the  obliquity  is  not  great,  and  the  laceration 
trifling,  the  retraction  is  for  some  days  inconsi- 
derable. The  degree  of  retraction  in  oblique 
fractures,  is  commonly  proportionate  to  the  de- 
gree of  laceration  of  the  soft  parts  which  sur- 
round the  bone  at  the  seat  of  fracture.  Hence  with  lace- 
ration, 

it  will  be  seen  that,  when  the  internal  lacera- 
tion is  great,  the  retraction  of  the  lower  portion 
of  the  limb  may  take  place  to  a frightful  ex- 
tent. Oblique  fractures,  may  therefore,  in  my 
opinion,  be  also  very  properly  divided  into  tvs^o 
varieties,  dependent  upon  the  condition  of  the 
soft  parts.  The  first  might  be  called  fractures 
without  any  considerable  laceration,  and  the 
second,  fractures  with  extensive  laceration  of  the 
surrounding  structures. 

The  surgeon,  having  made  out  the  nature  of  Direction, 
the  fracture  so  far,  should  proceed  to  discover 
the  direction  in  which  the  bone  is  divided.  This 

I 

is  a matter  of  very  great  importance  ; for  upon 
the  accuracy  of  his  knowledge  of  this  circum- 


Downward 

outward. 
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stance,  will  depend  much  nice  modification  in 
the  treatment,  and  consequently,  the  proper  ap* 
position  and  rapid  re-union  of  the  fractured 
ends.  This  might  generally  be  ascertained  by 
considering  the  direction  in  which  the  broken 
extremities  are  displaced. 

When  the  fracture  divides  the  bone  obliquely 
downward  and  outward  (Fig.  a),  the  Fig.  a. 
broken  end  of  the  upper  portion  is 
found  on  the  outer  side  of  the  lower, 
while  that  of  the  lower  portion  is  dis- 
placed towards  the  inner  side  of  the 
upper.  The  surgeon  might  easily  dis- 
cover this  variety  of  displacement  by 
passing  his  finger  firmly  along  the  outer 
side  of  the  limb.  If  the  finger  is  car- 
ried from  the  great  trochanter  towards 
the  condyles,  the  surgeon  finds  that, 
when  it  reaches  the  lower  end  of  the 
upper  portion,  it  slips  suddenly  over  it ; and  at 
this  part  the  keen  edge  of  the  upper  portion 
will  be  felt  projecting  at  the  outer  side  more  or 
less,  according  to  the  extent  of  displacement. 
In  such  cases  the  fractured  end  of  the  lower  por- 
tion which  lies  on  the  inner  side  of  the  upper, 
cannot  always  be  felt  through  the  muscles. 
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When  the  bone  is  broken  obliquely  down- 
ward and  inward  (Fig.  h)y  the  lower 
portion  will  be  found  projecting  on 
the  outer  side  of  the  upper.  In  such 
a case,  the  finger,  carried  as  I have 
mentioned  from  the  trochanter  to  the 
condyles, would  not  pass  suddenly  over 
the  broken  end  of  the  upper  portion, 
but  would  strike  against  the  fractured 
end,  or  some  other  part  of  the  lower 
portion.  This  position  of  the  frac- 
tured ends  will  usually  be  found  suffi- 
ciently diagnostic  of  the  direction  of  the  frac- 
ture, the  signs  of  the  transverse  fracture  being 
absent. 


When  the  fracture  runs  downward  and  for- 
ward (Fig.  c)  instead  of  to  the  inner 
or  outer  side,  the  displacement  is  differ- 
ent. In  this  variety  the  edge  or  point 
of  the  upper  portion  is  felt  projecting 
anteriorly,  while  the  fractured  end  of 
the  lower  portion  lies  behind. 


In  fractures  downward  and  backward 
(Fig.  d)  the  situation  of  the  fractured 
ends  is  reversed  ; that  of  the  upper  por- 
tion being  found  projecting  posteriorly. 


Downward  and 
inward. 


Downward  and 
forward. 


Downward  and 
backward. 
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while  that  of  the  lower  is  easily  felt 
before  it.  These  differences  in  the  rela- 
tive  position  of  the  broken  extremities  y M 
of  the  bone  are  readily  distinguished, 
commonly  by  passing  the  finger  firmly 
along  the  front  of  the  thigh.  When 
the  fracture  is  downward  and  forward, 
the  finger,  on  arriving  at  the  seat  of 
injury,  slips  suddenly  over  the  fractured 
end  of  the  upper  portion  ; and,  in  frac- 
tures downward  and  backward,  it  strikes  sud- 
denly against  that  of  the  lower  portion. 

Sometimes  the  direction  of  the  fracture  par- 
takes more  or  less  of  two  of  those  which  have 
been  mentioned  ; but,  after  what  has  been  said, 
I think  the  intelligent  surgeon  will  rarely  meet 
with  any  difficulty  in  making  out  the  direction 
of  any  fracture  which  he  may  have  to  examine. 

Fractures  of  the  lower  third  of  the  femur, 
like  those  of  the  middle,  occur  at  all  periods  of 
life,  and  are  produced  by  similar  causes.  The 
bone  might  be  broken  at  this  part  transversely, 
or  it  might  be  broken  obliquely  in  any  direction. 
Occasionally  only  one  of  the  condyles  is  broken 
off  obliquely,  ocasionally  both  are  broken  off 
transversely  or  obliquely,  and  at  the  same  time 
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split  asunder.  The  degree  of  injury  which  the 
soft  parts  sustain  is  sometimes  inconsiderable 
and  sometimes  very  great^  so  that  the  fractures 
which  occur  in  the  lower  part  of  the  femur, 
like  all  others,  might  be  divided  into  those 
which  are  not  accompanied  with  any  consider- 
able laceration  of  the  surrounding  textures,  and 
into  those  which  are  attended  with  great  lace- 
ration of  these  textures.  The  latter  might  also 
be  called  loose  fractures,  for  when  the  soft  parts 
surrounding  the  bone  at  the  seat  of  fracture  are 
much  torn,  the  broken  ends  admit  of  great 
extent  of  motion. 

The  symptoms  of  fracture  just  above  the  Symptoms, 
condyles  are  in  general  the  same  as  those  which 
are  observed  when  the  injury  takes  place  in  the 
middle  of  the  bone,  and  the  indications  which 
lead  to  a knowledge  of  the  direction  of  the 
fracture  are  also  for  the  most  part  similar. 

When  one  of  the  condyles  is  split  off,  the  When  one  of 

. . . , .the  condyles 

fracture  might  be  easily  ascertained  by  placing  spilt  off. 
the  limb  in  the  straight  position,  and  fixing  the 
femur  while  the  leg  is  moved  laterally.  If  a 
fracture  exists  of  this  description,  a lateral  hinge- 
like motion  will  be  discovered  in  the  knee-joint, 
and  also  a distinct  movement  of  the  fractured 
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Displacement. 


Physical  causes 
of  the  various 
kinds  of  dis- 
placement in 
fractures  of  the 
middle  and  in 
the  lower  third. 


condyle,  accompanied  with  crepitus,  when  the 
fractured  surfaces  are  pressed  together.  The 
tumefaction  of  the  knee-joint  is  sometimes  very 
great.  It  is  necessary  to  connect  this  assem- 
blage of  symptoms,  in  order  to  distinguish  this 
accident  from  others  which  occur  in  the  other 
bones  which  enter  into  the  composition  of  the 
knee-joint. 

The  degree  of  displacement  which  is  observed 
in  fractures  of  the  lower  third  of  the  femur, 
differs  in  some  respects  from  that  which  takes 
place  in  those  which  are  situated  in  the  middle 
of  the  bone,  and  is  sometimes  attended  with 
much  more  serious  consequences.  This  differ- 
ence appears  to  me  to  be  referable  to  natural 
causes,  which  I shall  now  attempt  to  explain. 

The  only  physical  cause  of  displacement 
inherent  in  the  limb,  which  is  observed  in  frac- 
tures of  the  thigh,  must  be  referred  to  the 
action  of  the  muscles ; and  those  which  are 
attached  to  the  fractured  portions  of  the  bone, 
are  the  principal  that  tend  to  separate  the  frag- 
ments in  the  transverse  direction.  We  will 
consider  the  natural  action  of  those  which  are 
more  particularly  concerned  in  separating  the 
fractured  ends  from  one  another,  when  the 
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fracture  is  situated  near  the  extremities  of  the 
bone. 

The  natural  action  of  the  psoas  magnus  and 
iliacus  internus  is  to  bend  the  thigh  upon  the 
pelvis.  The  power  of  these  muscles  is  so  great 
that  they  lift  the  greater  part  of  the  weight  of 
the  entire  limb  with  the  greatest  facility.  Now, 
as  these  muscles  do  so  much  in  bending  the 
whole  limb  upon  the  body,  we  might  infer  that 
they  would  do  their  part  in  raising  half  the  limb, 
supposing  it  to  be  amputated  at  the  knee,  with 
still  much  greater  facility ; and,  if  the  limb  be 
amputated  high  up  in  the  thigh,  the  mere  tonic 
contraction  of  these  muscles  is  sufficient  to  over- 
come the  action  of  the  extensors  of  the  thigh, 
and  keep  the  stump  bent  upon  the  pelvis.  This 
fact  every  surgeon  has  witnessed  after  amputa- 
tion in  the  thigh,  but  more  particularly  when 
the  amputation  is  performed  a little  below  the 
small  trochanter.  The  action  of  these  muscles, 
which  is  so  evident  as  to  strike  every  one  after 
amputation,  is  not  noticed  in  the  natural  state 
of  the  limb,  because  the  power  whieh  they  have 
superior  to  the  extensors  is  counterbalan- 
ced by  the  weight  of  the  limb.  Now  in 
effect,  as  regards  the  action  of  these  muscles,  it 
very  little  matters  whether  the  operation  that 


Flexors  of  the 
thigh. 
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has  been  mentioned,  is  performed,  or  there  is  a 
mere  solution  of  continuity  in  the  bone,  accom- 
panied with  a separation  or  laceration  of  those 
parts  which  surround  it  at  the  seat  of  injury — 
I mean  the  periosteum  and  such  muscles  as  are 
naturally  inserted  into  the  bone  where  the  frac- 
ture exists.  The  action  which  the  psoas  mag- 
nus  and  iliacus  internus  have  upon  the  limb,  is 
communicated  to  it  by  the  thigh-bone ; but  if 
this  be  fractured  through  the  whole  of  its  dia- 
meter, their  action  cannot  be  propagated  to  that 
part  of  the  limb  which  is  below  the  fracture  ; 
nor  can  the  weight  of  the  limb  resist  their  action 
when  the  bone  is  broken,  except  through  the 
medium  of  the  soft  parts,  consequently  the  effect 
of  these  two  muscles  in  loose  fractures  will  be 
the  same,  or  nearly  so,  as  if  the  limb  were  am- 
putated in  the  situation  of  the  fracture.  Their 
tendency  is  to  bend  the  upper  portion  of  the 
broken  bone  upon  the  pelvis,  or,  in  other  words, 
to  cause  it  to  assume  the  flexed  position. 


The  resistance 
offered  to  the 
flexors. 


If  the  fracture  run  through  the  bone  ob- 
liquely, downward  and  forward,  and  is  accom- 
panied with  considerable  laceration,  the  only 
powers  which  at  first  oppose  the  action  of  the 
psoas  magnus  and  iliacus  internus,  are  the  ex- 
tensors of  the  thigh  and  the  weight  of  that 
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part  of  the  limb  which  is  situated  above  the  frac- 
ture, which  they  readily  overcome  ; but,  as  the 
upper  portion  of  the  bone  becomes  bent  upon  the 
pelvis,  the  broken  extremity  puts  the  extensor 
muscles  of  the  leg  upon  the  stretch  ; and  then, 
even  in  this  variety  of  fracture,  which  is  one  of 
the  worst  that  can  occur  in  the  thigh,  the  action 
of  the  psoas  magnus  and  iliacus  internus,  and  the 
bending  of  this  part  of  the  limb  upon  the  pelvis, 
would  consequently  be  further  resisted  by  the 
weight  of  that  part  of  the  limb  which  is  below 
the  fracture.  This  additional  resistance  offered 
to  the  psoas  magnus  and  iliacus  internus  by  the 
gravity  of  the  limb,  is  principally  conveyed  to 
the  upper  portion  of  the  bone  through  the  me- 
dium of  the  extensors  of  the  leg,  and  will  be 
more  or  less  effectual  in  its  operation  in  propor- 
tion to  the  distance  of  the  fracture  from  the 
trochanter  minor.  Here  we  see  a power  exerting 
its  influence  upon  the  upper  portion  of  a frae- 
tured  thigh-bone,  when  the  fracture  is  in  the 
middle  or  lower  thirds,  which  does  not  exist 
when  the  limb  is  amputated  in  either  of  those 
situations.  Hence  we  may  perceive  that  the 
upper  portion  of  a fractured  thigh-bone  is  not, 
under  ordinary  circumstances,  likely  to  become 
so  much  bent  upon  the  pelvis  as  the  stump  of  a 
thigh  left  after  amputation 
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Consequences 
of  transverse 
displacement. 


Cause  of  re- 
traction. 


Reason  for 
speaking  par- 
ticularly of  the 


The  pain  which  the  patient  experiences  when 
the 'upper  part  of  the  bone  is  thus  bent  upon 
the  pelvis,  is  generally  very  great,  if  that  part 
below  the  fracture  be  not  at  the  same  time 
raised  so  as  to  represent  the  same  degree  of 
flexion.  This  pain  is  produced  principally  by 
the  serrated  or  otherwise  irregular  end  of  the 
upper  portion  of  the  bone  which  is  forced  against 
the  inflamed  and  tender  bellies  of  the  extensors 
of  the  leg,  and  of  course  pricks  and  tears  them 
in  proportion  to  the  degree  of  irregularity  of 
the  fractured  surface ; and  the  degree  of  force 
which  the  psoas  magnus  and  iliacus  internus 
exert  upon  the  upper  portion  of  the  bone. 

The  extensors  of  the  leg  being  irritated  by 
the  sharp  points  of  the  fractured  extremity  of 
the  upper  portion,  and  the  flexors  of  the  leg, 
more  or  less  by  those  of  the  broken  extremity 
of  the  lower  portion,  act  together  forcibly,  some- 
times very  violently,  upon  that  part  of  the  limb 
below  the  fracture,  and  draw  it  up  towards  the 
pelvis  ; producing  a degree  of  retraction  which 
varies  in  different  cases,  but  which  sometimes 
amounts  to  seven  or  eight  inches. 

It  will  be  recollected  that  I said  something 
about  the  action  of  the  flexors  of  the  thigh  in 
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the  last  chapter,  when  treating  of  fractures  just 
below  the  trochanter  minor,  but  on  that  occa- 
sion, I merely  mentioned  the  facts  without  en- 
tering particularly  into  the  explanation  of  them, 
which  I reserved  for  this  place,  in  order  that  I 
might  connect  the  observations  which  I wished 
to  make  upon  the  action  of  these  muscles,  with 
some  that  I have  to  offer  upon  the  action  of  the 
gastrocnemius  and  popliteus,  thinking  that  they 
might  serve  to  illustrate  each  other. 

My  readers  will  recollect  that  the  gastrocne- 
mius externus,  takes  its  origin  from  the  poste- 
rior part  of  the  condyles  of  the  femur  and  is 
inserted  into  the  os  calcis.  This  muscle  is  an 
extensor  of  the  foot  or  flexor  of  the  leg,  or  both  ; 
and  the  popliteus,  which  they  will  recollect 
goes  from  the  outer  condyle  of  the  femur  to  be 
inserted  into  the  upper  part  of  the  tibia,  is  a 
flexor  of  the  leg.  Now,  why  are  these  two 
muscles  called  flexors  of  the  leg?  Because 
they  assist  in  bending  the  leg  upon  the  thigh  : 
Granted.  But  w^hy  do  they  not  bend  the  thigh 
upon  the  leg  in  their  ordinary  action  ? Because 
the  femur,  from  which  they  arise,  is  relatively 
more  fixed  than  the  leg.  These  muscles  acting 
could  not  so  readily  bring  down  the  thigh  and 
trunk  upon  the  leg,  when  their  action  is  op- 
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posed  by  other  muscles,  as  they  can  bend  the 
leg  upon  the  thigh,  therefore  they  may  properly 
be  called  flexors  of  the  leg.  What  is  meant  by 
a fixed  point  when  speaking  of  the  action 
of  muscles  ? I scarcely  need  add,  that  it  sig- 
nifies nothing  more  nor  less,  than  that  point 
which  opposes  the  greatest  resistance  to  a 
muscle  when  it  is  in  action.  Thus,  the  scapula 
is  the  fixed  point  for  the  biceps  flexor  cubiti, 
because  this  muscle,  being  made  to  contract 
under  ordinary  circumstances,  bends  the  fore- 
arm upon  the  humerus  ; the  fore-arm  therefore, 
is  the  most  moveable  part,  or  in  other  words, 
opposes  the  least  resistance  to  the  action  of  this 
muscle.  But  those  parts  or  points  which,  in 
the  natural  condition  of  a limb,  are  relatively 
the  most  fixed,  may  evidently  become  the  most 
moveable  after  an  accident.  Thus,  suppose  the 
coracoid  process  of  the  scapula  were  broken  off 
and  separated  from  the  clavicle,  and  we  were  to 
put  the  coraco-brachialis  muscle  into  action,  this 
muscle  would  no  longer  assist  in  raising  the 
arm  and  bringing  it  forward  but  would  de- 
press the  coracoid  process ; because  this  part 
which  in  the  natural  state  is  relatively  more 
fixed  than  the  humerus,  now  admits  of  being 
moved  bv  the  influence  of  a less  force,  in  con- 
sequence  of  the  injury  which  it  has  sustained. 
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What  I have  said  with  respect  to  the  coraco- 
brachialis^  may  be  advanced  with  equal  truth 
in  considering  the  influence  of  a set  of  museles, 
the  action  of  which,  I now  wish  to  bring  under 
})articular  consideration,  namely,  the  gastroc- 
nemius and  popliteus. 

We  have  already  seen  what  effect  the  flexors 
of  the  thigh  have  upon  the  upper  portion 
of  a fractured  femur  ; we  will  now'  see  what 
effect  the  popliteus,  which  is  a flexor  of  the  leg, 
and  the  gastrocnemius  externus,  which  is  a 
flexor  of  the  leg  as  well  as  extensor  of  the  foot, 
have  upon  the  lower  portion.  We  will  suppos*e 
that  a fracture  exists  at  the  lower  part  of  the 
thigh-bone,  and  that  it  divides  the  bone  in  a 
direction  downward  and  forward,  and  that,  with 
such  a fracture,  the  limb  is  placed  in  the  straight 
position  upon  the  heel,  or  the  bent  position  upon 
the  side,  and  that  the  leg  and  lower  portion  of 
the  thigh  are  left  to  the  action  of  the  gastroc- 
nemius and  popliteus ; which  would  require  the 
greatest  force  to  move  it,  the  leg  or  the  lower 
portion  of  the  thigh  ? You  would  say  that  part 
which  opposes  the  greatest  weight  and  length  of 
lever,  which  is,  in  fact,  the  leg.  The  leg,  under 
such  circumstances,  is  more  fixed  than  the  lower 
fragments  of  a fractured  thigh-bone.  The  or- 
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dinary  effect  of  the  action  of  these  muscles  is 
now  reversed — the  leg  and  foot  are  the  rela- 
tively fixed  parts,  and  not  the  condyles  of  the 
femur  as  when  the  bone  is  entire.  What  ought 
we  to  infer  from  this  fact  ? What  we  actually 
see  take  place — that  these  muscles,  instead  of 
assisting  to  bend  the  leg  upon  the  thigh,  do, 
when  this  variety  of  fracture  exists,  bend  the 
lower  portion  of  the  thigh-bone  upon  the  leg, 
in  such  a manner  that  the  fractured  end  passes 
backward  in  the  popliteal  space  (Fig,  a), 


This  will  be  the  case  also  when  the  fracture 
extends  through  the  bone  in  a direction  down- 
ward and  inward,  or  downward  and  outward. 


Effects  when 
one  of  the  con- 
dyles is  split 


off. 


If  the  outer  condyle  is  split  off,  the  action  of 
the  popliteus  and  outer  head  of  the  gastroc- 
nemius muscles  will  turn  the  condyle  round  in 
the  same  way  as  when  the  fracture  extends 
through  the  whole  diameter  of  the  bone,  while 
the  other  part  of  the  femur  remains  in  its 
proper  situation.  If  the  inner  condyle  be  split 
off,  the  same  thing  will  occur  from  the  action  of 
the  inner  head  of  the  gastrocnemius.  Of  course 
for  these  effects  to  take  place  in  any  consi- 
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derable  degree,  either  in  fractures  immediately 
above  the  condyle,  or  in  cases  where  one  of  the 
condyles  only  is  split  off,  the  fracture  must  be 
of  the  loose  kind.  This  position  of  the  fractured 
end  has  obtained,  when  the  parts  were  inade- 
quately supported,  in  all  the  cases  of  this  descrip- 
tion that  I have  witnessed,  and  I should  think 
that  it  must  occur  in  almost  every  instance. 

When,  in  fraetures  throuo^h  the  whole  dia-  Consequences 

^ ^ of  displace- 

meter  of  the  bone,  transverse  displacement  of 
the  broken  ends  has  taken  place,  whether  from 
the  action  of  the  muscles  or  from  external  force, 
they  are  made  to  overlap  in  the  same  way  as 
fractures  higher  up  in  the  femur,  by  the  con- 
traction of  the  extensors  and  long  flexors  of  the 
legs  ; and  if  they  be  suffered  to  unite  in  this 
situation,  the  consequent  deformity  and  lame- 
ness is  very  great.  The  lameness  which  will 
take  place  when  either  of  the  condyles  is  al- 
lowed to  unite  out  of  its  proper  relative  posi- 
tion, will  also  be  by  no  means  trifling. 

When  the  fracture  divides  the  bone  down-  Extensors  of 

the  leg  pierced, 

ward  and  forward,  it  sometimes  happens  that 
the  fractured  end  of  the  upper  portion  pene- 
trates the  extensor  muscles  of  the  leg,  and  be- 
comes lodged  in  their  substance.  A preparation 
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Fractures 
downward  and 
backward. 


Effects  of  the 
muscles  differ 
in  different 
cases. 


illustrative  of  this  fact  was  in  the  possession  of 
Mr.  Paty,  a drawing  of  which  is  given  in  Sir 
Astley  Cooper’s  work  on  dislocations. 

I 

When  speaking  of  fractures  which  occur 
higher  up  in  the  bone,  I took  occasion  to  remark^ 
that  those  which  divide  the  bone  in  a direction 
downward  and  backward,  are  the  most  fa- 
vourable to  treat.  This  is  the  case  in  whatever 
part  of  the  femur  the  fracture  is  situated,  and 
evidently  depends  upon  the  manner  in  which 
the  flexors  of  the  thigh  and  the  gastrocnemius 
and  popliteus  antagonise  each  other.  If  I have 
succeeded  in  making  myself  understood,  it  will 
be  seen  that  a fracture,  passing  through  the 
lower  end  of  the  bone  in  a direction  downward 
and  backward,  will  not  allow  the  fractured  sur- 
faces to  be  drawn  asunder  by  the  simultaneous 
action  of  these  muscles ; but,  on  the  contrary, 
the  psoas  magnus  and  iliacus  internus  acting  in 
one  direction,  and  the  gastrocnemius  and  popli- 
teus in  the  other,  tend  mutually  to  keep  them 
in  close  apposition,  provided  the  fractured  ex- 
tremities do  not  overlap. 

But  though  these  two  sets  of  muscles  favour 
the  surgeon’s  endeavours  to  keep  the  broken 
ends  in  proper  apposition  in  cases  of  this  des- 
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cription,  it  must  be  borne  in  mind  that  they 
have  the  advantage  of  one  another  in  all  com- 
plete fractures,  in  proportion  to  the  distance  of 
the  fracture  from  either  end  of  the  bone,  in 
consequence  of  the  greater  or  less  degree  of  re- 
sistance, offered  to  either  set,  by  the  length  of 
that  portion  of  the  bone  to  which  they  are 
attached.  For  instance,  if  the  fracture  be  high 
up,  the  set  of  muscles  which  act  directly  upon 
the  upper  portion  will  have  the  advantage  in 
effect  of  those  which  act  upon  the  lower  portion ; 
and,  if  the  fracture  is  situated  near  the  con- 
dyl  es,  the  effect  of  the  muscles  attached  to  the 
lower  portion  of  the  bone  will  be  seen  to  pre- 
ponderate. The  power  which  these  two  sets 
of  muscles  exert  will  be,  in  all  cases,  much  the 
same,  but  the  effects  will  be  different. 

If  the  broken  extremities  overlap  in  fractures 
extending  downward  and  backward,  the  conse- 
quences differ  somewhat  at  the  two  extremities 
of  the  bone.  Just  below  the  trochanter  minor,  or 
in  the  middle  of  the  bone,  the  only  injurious  ef- 
fects may  be  deformity  and  lameness;  but  if  they 
ride  considerably  when  the  fracture  is  situated 
near  the  condyles,  there  may  be  not  only  de- 
formity and  lameness,  but  in  some  cases  such 
a degree  of  mischief  as  may  lead  to  the  neces- 
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sity  of  amputating  the  limb.  Why  ? For  this 
reason,  the  keen  edge  of  the  upper  portion  des- 
cending into  the  ham  (Fig,  h)^ 


may  penetrate  the  artery,  and  so  injure  the 
nerves  as  to  render  the  operation  necessary,  in 
order  to  save  the  life  of  the  patient.  Some- 
time since  I savr  a man  who  was  suffering  under 
the  effects  of  this  variety  of  fracture.  In  him 
the  fractured  end  of  the  upper  portion  passed 
by  the  artery  and  nerves,  and  after  piercing  the 
integuments  projected  in  the  ham,  where  a por- 
tion of  it  exfoliated.  The  condition  of  this 
poor  fellow’s  limb  is  a disgrace  to  surgery,  and 
might  have  been  easily  prevented,  as  I shall 
hereafter  attempt  to  show. 


Influence  of 
other  muscles. 


In  concluding  my  remarks  upon  the  influence 
of  the  muscles  which  produce  the  most  inju- 
rious consequences  in  fractures  below  the  tro- 
chanter minor,  it  is  proper  to  observe  that  these 
are  not  the  only  ones  which  tend  to  displace 
the  fragments.  The  abductors,  adductors,  and 
the  rotators  outward  and  inward,  will  also  have 
an  effect  in  deranging  the  fractured  ends  in 
some  cases,  according  to  the  situation  and  pe- 
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culiar  state  of  the  fracture ; but  the  influence  of 
these  is  comparatively  trifling,  though  sufficient 
to  keep  the  careful  surgeon  on  his  guard  till 
the  uniting  process  is  completed. 


Sec.  2. — The  usual  Modes  of  Treatment  em- 
ployed in  Fractures  of  the  Middle  and  Lower 

Thirds  of  the  Thigh-hone, 

Before  we  can  understand  correctly  the  man- 
ner in  which  any  set  of  fractures  should  be 
treated ; we  must  make  ourselves  acquainted 
with  the  indications  which  these  accidents  pre- 
sent; and,  having  done  this,  we  shall  be  prepared 
to  comprehend  more  fully  the  advantages  or 
defects  of  the  different  modes  of  treatment 
which  have  been  from  time  to  time  resorted  to. 

The  indications  which,  according  to  my  ob- 
servation, are  common  to  fractures  of  the  mid- 
dle and  lower  thirds  of  the  femur  are  four.  1st. 
To  prevent  the  fractured  extremities  from  any 
independent  movement,  when  the  patient  moves 
the  trunk,  or  when  passive  motion  is  given  to 
the  limb.  2d.  To  maintain  the  natural  length 
of  the  femur  with  the  limb  in  the  bent  position. 
3d.  To  maintain  the  natural  curved  figure  of 
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The' most  usual 
means  examin- 
ed. 


Short  splints. 


the  bone  and  the  fractured  ends  in  close  con- 
tact. 4th.  To  keep  the  foot  from  turning  to 
the  inner  or  outer  side. 

The  plans  of  treatment  for  fractures  of  the 
thigh  have  been  so  various,  that  I should  des- 
pair of  being  able  to  give  a particular  account 
of  them  all,  were  I so  disposed.  The  attempt 
would  take  up  more  room  than  I intend  to  de- 
vote to  this  subject,  and  the  perusal  more  of 
my  readers’  time  than  they  would  be  inclined  to 
give  it.  I shall,  therefore,  only  speak  of  those 
contrivances  which  are  most  commonly  em- 
ployed. This  part  of  my  duty  I enter  upon 
with  reluctance,  and  nothing  should  induce  me 
to  do  so,  but  professional  advancement  and 
public  good.  The  contrivances  1 shall  mention, 
possess,  as  far  as  I have  been  able  to  discover, 
all  the  advantages  obtained  by  the  older  sur- 
geons, as  well  as  all  the  improvements  to  which 
the  moderns  can  lay  claim. 

When  the  short  splints,  as  they  are  called^ 
are  had  recourse  to,  three  or  four  of  them,  com- 
monly long  enough  to  extend  from  the  pelvis 
to  the  knee,  are  confined  round  the  fractured 
thigh  by  means  of  tapes  ; usually  there  is  one 
placed  along  the  outer  side  of  the  thigh,  ano- 
ther on  the  inner,  a third  on  the  front,  and 
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sometimes  a fourth  behind : and  when  the  tapes 
are  tied^  the  limb  is  sometimes  laid  in  the 
straight  position  upon  the  heel ; sometimes  it 
is  bent  and  supported  by  means  of  a pillow 
under  the  knee^  and  occasionally  it  is  bent  and 
laid  upon  the  outer  side.  These  various  posi- 
tions have  been  adopted  according  to  the  parti- 
cular fancy  of  the  surgeon. 

Now  this  plan  is  very  simple,  but  does  it 
succeed  ? Certainly  not ; for  almost  as  con- 
stantly as  we  see  it  put  in  practice,  we  find  the 
result  is  deformity  of  the  limb.  Let  us  endea- 
vour to  discover  the  cause  of  this.  It  cannot 
always  be  attributed  to  the  ignorance  or  inat- 
tention of  the  surgeon,  for  it  occurs  in  persons 
who  are  under  the  care  of  the  most  scientific 
surgeons — men  who  do  honour  to  the  age  in 
which  they  live — who  are  anxious  to  obtain 
favourable  results — who  feel  for  their  patient’s 
welfare,  and  endeavour  to  preserve  their  own 
reputation. 

I procured  four  pieces  of  stick,  to  represent 
a fractured  femur  connected  with  the  bones  of 
the  leg  and  foot  (Fig.  1).  The  piece  (d) 
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intended  to  represent  the  foot,  was  connected 
to  that  intended  to  represent  the  tibia  (c)  by 
a hinge-joint  at  right  angles.  The  upper  end 
of  the  stick,  used  to  represent  the  tibia,  was 
connected  to  that  portion  used  for  the  lower  end 
of  a fractured  femur  (h)  by  a hinge-joint.  The 
other  piece  of  stick  (a),  which  was  to  take  the 
place  of  the  upper  portion  of  a fractured  femur, 
was  not  directly  connected  to  the  other  pieces. 
The  portions  (a)  and  (h)  were  separately  im- 
bedded in  shreds  of  muscles  in  sufficient  quan- 
tity to  cover  the  sticks  all  round,  to  the  thick- 
ness of  about  an  inch,  and  long  enough  to  extend 
from  one  end  to  the  other  of  eaeh.  The  mus- 
cular fibre  having  been  firmly  tied  to  the  sticks, 
with  twine  passed  over  it  round  the  sticks  in  a 
spiral  direction,  I placed  one  end  of  (a)  and 
of  (h)  in  apposition,  and  secured  these  two  por- 
tions firmly  in  a straight  line,  with  four  slips  of 
deal  (Fig,  2),  which  were  equal  in  length  to 
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the  two  portions  (a)  and  (b)^  and  confined  them 
upon  the  muscular  fibre  with  tapes,  in  the  same 
manner  as  the  short  splints  are  confined  upon  a 
fractured  thigh.  This  is  an  experiment  that 
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any  one  can  repeat,  and  in  doing  so.  he  will  mo- 

discover  that  by  rotating  the  piece  (^cj,  a ro- 
tatory movement  will  be  communicated  to  fbj, 
but  no  motion  whatever  will  be  communicated 
to  the  piece  faj.  The  motion  will  be  found  to 
terminate  at  that  part  where  the  fracture  is  sup- 
posed to  be  situated,  namely,  between  faj 
and  (b). 

From  this  we  might  conclude  that,  w^hen  a inference, 
fractured  thigh  is  put  up  with  short  splints, 
any  accidental  rotatory  motion  given  to  the 
lower  portion  of  the  bone,  will  terminate  at  the 
seat  of  fracture.  This  is  the  case  also  when 
any  rotatory  motion  is  given  to  the  upper  por- 
tion by  any  movements  of  the  pelvis,  whether 
intentional  or  accidental. 

By  carrying  the  leg  piece  (c)  to  one  side  or  Lateral  motion, 
the  other,  so  as  to  represent  the  motion  of  ab- 
duction or  adduction  of  the  leg,  the  portion  (h) 
is  moved  laterally  also,  but  the  portion  (a) 
does  not  move,  consequently  the  centre  of  mo- 
tion is  between  (a)  and  (h).  When  the  por- 
tion (h)  is  thus  carried  out  of  a straight  line 
with  (a),  that  variety  of  displacement  which  I 
have  called  angular  displacement,”  is  pro- 
duced. Precisely  the  same  consequences  will 
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be  seen  to  follow  lateral  movement  of  that  por- 
tion of  stick  (a)  which  is  made  to  represent 
the  upper  part  of  a broken  thigh-bone. 

From  this  we  might  infer  that  by  moving  the 
leg  or  the  pelvis  laterally,  one  of  the  fractured 
extremities  will  be  made  to  move ; and  the 
nature  of  this  motion  will  be  the  same  in  the 
fractured  limb  if  the  splints  do  not  reach  the 
condyles,  as  in  the  representation  of  it,  pro- 
vided the  impetus  be  passive,  and  the  muscles  be 
not  thrown  into  action.  It  seems  to  me  ridiculous 
to  say  that  motion  of  the  fractured  extremities 
might  be  prevented  by  keeping  the  patient 
quiet,  because  this  cannot  be  done  to  the  extent 
which  this  sort  of  treatment  would  require. 

But  here  an  objection  might  be  started.  It 
might  be  said  that  the  short  thigh-splints,  when 
they  are  of  a proper  length  and  properly  ap- 
plied, do  reach  the  condyles  of  the  femur,  and 
therefore,  that  variety  of  motion  and  displace- 
ment which  was  last  mentioned  does  not  take 
place,  in  consequence  of  moving  the  leg  late- 
rally. Granted.  But  a worse  kind  of  motion 
takes  place  under  such  circumstances.  The 
centre  of  motion  would  then  be  in  the  situation 
of  the  condyles,  consequently  when  the  leg  is 
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moved  laterally,  lateral  displacement  of  the 
fractured  end  of  the  lower  portion  will  occur. 
This  will  be  illustrated  by  (Fig*  3^,  3- 

in  which  the  parts  are  represented, 
so  as  to  show  the  movement  of  the 
lower  portion  of  the  femur. 

What  I have  said  applies  to  frac- 
tures through  the  middle  of  the 
bone ; but  it  is  to  be  recollected 
that,  however  little  the  influence 
which  the  short  splints  have  when 
employed  in  the  management  of 
such  fractures,  it  is  still  much  less 
in  fractures  situated  near  the  upper 
or  lower  end. 

Again,  is  there  any  thing  in  the  mechanism 
of  these  splints  to  keep  up  extension  ? No  ; to 
maintain  the  femur  of  its  natural  form  ? No  ; 
to  prevent  the  foot  from  turning  to  the  inner 
or  outer  side?  No.  Motion  and  displacement 
of  the  broken  extremities  and  shortening  of  the 
limb  take  place,  much  the  same  as  they  would 
were  no  splints  applied.  These  splints  do  not 
answer  effectually  a single  indication  ! Hence 
it  is  not  to  be  wondered  at  that  deformity  of 
the  limb  is  so  constantly  the  result  of  this  plan 
of  treatment. 


Influence  in 
fractures  near 
the  upper  or 
lower  end. 
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Pott’s  plan. 


The  late  Mr.  Pott  supposed  that  the  defor* 
mjty  which  is  so  common  an  occurrence  after 
fractures  of  the  femur,  is  to  be  attributed  to  the 
action  of  those  powerful  muscles  which  sur- 
round the  bone,  rather  than  to  any  other  cir- 
cumstance ; and,  that  this  action  would  become 
trifling,  if  the  limb  were  so  placed  as  to  shorten 
the  distance  between  their  origin  and  insertion, 
or  in  other  words,  if  they  were  put  in  what  is 
called  their  relaxed  position.  This  idea  is  for 
the  most  part  very  good,  and  must  be  regarded 
as  the  origin  of  much  improvement  in  the 
setting  and  treating  of  fractures.  It  is  acted 
upon  at  the  present  day  in  the  setting  of  frac- 
tures, under  the  consideration  that  muscles 
contract  with  much  less  force  when  thev  are 
placed  in  what  is  called  their  relaxed  position, 
than  when  they  are  extended  or  stretched. 

I believe  we  are  indebted  to  Mr.  Pott  for 
pointing  out  to  the  profession  the  advantage  of 
applying  the  knowledge  of  this  fact,  which, 
however,  is  not  without  exceptions,  to  the  treat- 
ment of  fractures ; and  though  he  was  incor- 
rect in  asserting  that  all  the  muscles  are  relaxed 
by  placing  the  limb  in  the  bent  position,  and 
though  his  treatment  was  very  inadequate  to 
preserve  the  limb  of  its  natural  form,  as  I shall 
presently  attempt  to  demonstrate,  yet  his  obser- 
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vations  are  not,  as  some  would  lead  us  to  sup- 
pose, to  be  considered  useless.  Every  one  who 
knows  any  thing  of  the  treatment  of  these  acci- 
dents, must  be  aware  that  <he  relaxation  of  the 
muscles  is  an  important  indication,  especially 
in  some  cases  ; Mr.  P.  should  therefore  be  re- 
garded, were  it  even  for  the  communication  of 
this  fact  alone,  as  standing  among  those  who 
have  contributed  to  the  advancement  of  this 
department  of  surgical  science. 

Mr.  Pott  recommended  us  to  bend  the  limb,  Modeof placing 

the  limb. 

and  lay  it  on  the  outer  side  upon  a splint,  reaching 
from  the  trochanter  major  to  below  the  knee, 
and  keep  it  in  this  position  till  the  union  is 
completed.  By  this  mode,  he  did  not,  as  he 
supposed,  relax  all  the  muscles  of  the  limb,  but 
approximated  the  origin  and  insertion  of  those 
which  I have  said  have  the  greatest  influence 
in  producing  transverse  displacement  of  the 
broken  ends  of  the  bone,  namely,  the  psoas 
magnus  and  iliacus  internus,  and  the  gastroc- 
nemius and  popliteus  ; and,  if  the  patient  could 
keep  upon  his  side  with  ease  to  himself,  this 
might  be  considered  as  one  of  the  best  modes 
of  treatment  that  have  been  hitherto  adopted. 

Unfortunately,  however,  for  this  plan,  when  Consequences, 
the  patient  is  placed  upon  the  side  with  the  limb 
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laid  upon  a splitit,  in  the  manner  Mr.  Pott 
directs^  the  integuments  covering  the  outer  side 
of  the  trochanter  major  are  so  compressed  be- 
tween the  bone  and  the  splint,  that  they  soon 
inflame  ; and,  if  the  patient  should  maintain 
this  position  for  any  considerable  period,  they 
often  ulcerate  or  slough.  This  is  one  great  ob- 
jection to  the  treatment  which  we  are  now  con- 
sidering. The  patient  who  is  treated  according 
to  Mr.  Pott’s  plan,  must  not  turn  upon  his 
back ; if  he  should  do  so,  and  remain  in  that 
position,  he  will  have  eversion  of  the  foot.  But 
there  are  few  persons  who  can  bear  the  pain 
which  is  occasioned  by  strict  adherence  to  this 
mode  of  treatment.  They  attempt  to  relieve 
themselves  by  turning  round  upon  the  back  ; 
and,  as  the  pelvis  turns  round,  it  carries  with  it 
the  upper  portion  of  the  fractured  bone,  while 
all  that  portion  of  the  limb  below  the  fracture 
remains  upon  the  side.  If  the  bone  should 
unite  while  the  fractured  ends  are  thus  rela- 
tively placed,  eversion  of  the  foot  will  be  the 
consequence.  This  deformity  so  commonly 
occurs  when  Mr.  Pott’s  plan  of  treatment  is 
adopted,  that  the  everted  foot  is  now  prover- 
bially called  Pott’s  Foot.”* 

* Any  g*entleman  may  satisfy  himself  that  the  upper  por- 
tion of  a fractured  femur  is  rolled  inward  when  the  pelvis  is 
turned  from  the  side  to  the  back,  by  placing*  himself  upon  a 
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In  this  plan  there  is  no  provision  made  by 
which  extension  may  be  kept  up,  and  therefore 
shortening  of  the  limb,  more  or  less,  is  almost 
as  constantly  observed  as  eversion  of  the  foot. 
In  short  there  is  not  one  of  the  four  indications 
I have  mentioned,  properly  answered  by  Mr. 
Pott’s  method  of  putting  up  a fractured  thigh ; 
it  is  a method,  therefore,  which  I cannot 
recommend. 

This  plan  of  treatment,  however,  coming  from 
Mr.  Pott,  a man  of  considerable  eminence  in 
his  profession,  attracted  much  attention,  and 
was  tried  upon  an  extensive  scale.  But  sur- 

plain  surface^  with  the  limb  bent  and  laid  upon  the  side,  by 
noticing’  the  manner  in  which  the  limb  lies  when  the  body  is 
upon  the  side,  and  when  it  is  upon  the  back.  He  will  find 
that  the  limb  lies  very  comfortably  upon  the  outer  side,  as 
long-  as  the  trunk  is  kept  in  the  same  position ; but  when  the 
trunk  is  turned  round  upon  the  back,  he  will  observe  that  the 
upper  end  of  the  limb  will  be  raised  from  the  plane  by  the 
action  of  the  adductor  muscles,  consequently  an  equal  bearing* 
of  the  limb  from  the  foot  to  the  trochanter  is  not  maintained. 
The  limb  is  somewhat  twisted,  and  soon  becomes  painful, 
apparently  from  the  weight  which  is  thrown  upon  these 
muscles.  If  the  femur  is  broken,  the  rotatory  motion  of  the 
upper  fragment,  which,  in  some  measure,  keeps  pace  with  the 
rotatory  movements  of  the  pelvis,  prevents  the  occurrence  of 
the  pain  here  alluded,  to. 
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geons  soon  became  acquainted  with  the  incon- 
veniences I have  mentioned,  and,  at  the  same 
time,  were  not  inattentive  to  the  advantages 
which  are  derived  simply  from  the  bent  position 
of  the  limb.  The  apparatus  employed  for  sup- 
porting the  limb  in  this  position  without  the 
necessity  of  placing  it  upon  the  side,  was  the 
double-inclined  plane,  or  common  fracture-box, 
of  which  I shall  now  speak. 


The  common 
fracture- box. 


Though  the  common  double-inclined  plane 
might  be  employed,  so  as  to  prevent  eversion  or 
inversion  of  the  foot,  and  to  maintain  the  limb 
in  the  bent  position,  yet,  after  what  I have  said 
respecting  it  elsewhere,  (see  pages  192  and  254) 
few,  I think,  will  be  disposed  to  use  this  con- 
trivance in  the  management  of  fractures  of  the 
middle  or  lower  third  of  the  femur.  This  appa- 
ratus supports  the  lower  portion  of  the  limb, 
when  confined  upon  it  in  the  manner  I have 
stated,  in  a proper  position  ; but  it  gives  so  little 
support  to  the  upper,  that  whatever  direction 
the  pelvis  moves  in,  the  pelvic  portion  of  the 
bone  moves  with  it,  without  producing  a corres- 
ponding movement  in  the  lower  portion.  The 
disturbance  of  the  fractured  parts  thus  occa- 
sioned, is  for  a time  productive  of  pain,  and,  as 
I have  attempted  to  show,  much  retards  the 
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This  contrivance  does  not  enable  the  surgeon 
to  keep  the  limb  of  its  proper  length  when  the 
fracture  is  in  the  middle  or  lower  thirds  of  the 
femur^  any  more  than  it  does  when  the  fracture 
is  situated  in  the  upper  third  ; therefore^,  when 
transverse  displacement  of  the  broken  ends  of 
the  bone  is  eifected,  riding  will  take  place  from 
the  same  causes  which  give  rise  to  it  when  the 
fracture  is  in  the  upper  third. 

It  is,  however,  a prevailing  opinion,  that  the 
double-inclined  plane  or  fracture-box  does  keep 
up  constant  extension  of  the  limb.  That  it 
might  be  applied  so  as  to  produce  some  exten- 
sion of  the  limb,  I well  know ; but  to  depend 
upon  this  apparatus  as  a proper  extending 
power  is  palpably  erroneous.  Some  extension 
of  the  thigh  is  made  by  the  weight  of  the  leg 
and  foot,  as  they  lie  upon  the  plane  of  the  ap- 
paratus, destined  to  support  them,  but  this  is 
very  inefficient.  We  are  gravely  told,  however, 
by  some  surgeons,  if  the  weight  of  the  leg  and 
foot  is  not  adequate,  the  limb  should  be  drawn 
firmly  over  the  apparatus,  and  the  foot  fixed  to 
the  foot  of  the  bedstead,  or  to  the  lower  end  of 
the  apparatus.  Were  the  limb  made  of  materials 
as  flexible  as  a rope,  it  might  be  thus  extended, 
but  we  must  regard  the  limb  as  consisting  partly 
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of  bones  which  do  not  admit  of  being  bent  and 
twisted  about  in  the  manner  which  might  be 
inferred  from  the  practice  here  recommended. 
In  whatever  part  of  the  femur  the  fracture 
may  happen  to  be  situated,  we  perceive  that  the 
effect  of  extending  the  limb  in  this  way  would 
not  be  to  draw  the  broken  ends  of  the  bone 
asunder  in  the  natural  line  of  the  bone,  so  as 
to  bring  the  limb  of  a proper  length,  but 
to  displace  them  in  the  transverse  direction. 
When  the  limb  is  extended  in  this  way,  we  act 
with  the  lower  end  of  the  femur  as  with  a com- 
mon lever,  the  fulcrum  of  which  is  formed  by 
the  angle  of  the  apparatus  ; and  as  the  condyles 
are  drawn  down  in  consequence  of  the  force 
which  is  applied  to  the  leg  and  foot,  the  frac- 
tured end  of  the  lower  portion  of  the  bone  is 
raised  or  tilted  forward,  and  not  extended  sim- 
ply in  the  natural  line  of  the  bone,  which  is  the 
only  direction  in  which  extension  ought  to  be 
kept  up.  In  one  case  where  this  plan  was  pur- 
sued, in  order  to  obviate  the  shortening  which 
had  taken  place,  I saw  the  knee-joint  laid  open 
and  the  posterior  part  of  the  os  calcis  bared. 
In  this  case,  the  extension  kept  up  pressed  the 
condyles  of  the  femur  with  such  force  against 
the  angle  of  the  apparatus,  that  absorption  of 
the  integuments  and  capsular  ligament  took 
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place.  I scarcely  need  add  that  tlie  patient’s 
sufferings  continued  very  great  till  death  closed 
the  scene.  Great  inconvenience  is  always  ex- 
perienced when  this  mode  of  extending  the 
limb  is  resorted  to,  but  I have  never  seen  a 
single  instance  where  it  produced  the  desired 
effect.  M 

From  these  facts  I infer,  that  the  double- 
inclined  plane  ought  not  to  be  employed  in 
the  management  of  any  fracture  of  the  thigh, 
whether  in  the  upper,  middle,  or  lower  third. 
It  answers  in  a proper  manner,  only  one  of  the 
indications  I have  mentioned. 

The  profession  have  been  much  perplexed  by 
the  encomiums  which  have  been  laid  upon  dif- 
ferent modes  of  treatment ; and  many  surgeons 
have  for  some  time  been  inclined  to  treat  the 
subject  of  fractures  lightly.  Conceiving  that 
nothing  more  could  be  done  to  support  the  frac- 
tured parts  in  proper  apposition,  than  the  means 
which  have  been  advised  by  the  eminent  indi- 
viduals who  have  written  upon  these  accidents, 
they  have  been  disposed  to  attribute  the  occur- 
rence of  deformity,  in  every  case,  to  the  influ- 
ence of  muscular  contraction,  which  they  con- 
sider no  power,  which  allows  of  being  safely 
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employed,  can  control.  But  from  the  conversa- 
tions which  I have  had  'with  patients  who  are 
suffering  from  deformity  in  consequence  of  frac- 
ture, they  are  not  readily  brought  to  indulge  in 
a similar  opinion.  An  injury  which  leaves  a 
patient  lame  for  life  is,  to  him  at  least,  a matter 
of  serious  import ; the  causes  of  which  should 
not  be  neglected,  nor  treated  with  indifference. 
He  thinks  but  little  about  the  action  of  muscles 
— a subject  of  which  he  has  no  clear  concep- 
tion. The  deformity  of  his  limb,  and  it  may 
be  the  consequent  claudication,  become  the 
subjects  of  conversation  among  his  friends,  who 
naturally  enough  exclaim,  your  limb  was 
badly  set* — who  was  your  surgeon  ?”  and,  whe- 
ther the  surgeon  be  in  fault  or  not,  his  patient 
will  be  a living  monument  to  the  injury  of  his 
reputation. 

To  return — surgeons,  I say,  have  been  dis- 
tracted by  the,  different  plans  that  have  been 
laid  before  them,  and  have  therefore  sometimes 
tried  one  contrivance,  and  sometimes  another. 
They  have  found  that  most  of  them  possess 
some  advantages,  but  at  the  same  time,  they 
are  seldom  able  to  prevent  the  riding  of  the 
bone,  and  preserve  the  natural  figure  of  the 
limb.  Indeed,  so  commonly  does  retraction  of 
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the  limb  occur  under  the  use  of  the  different 
contrivances  usually  employed,  that  I have  heard 
a celebrated  lecturer  (now  retired)  in  this  town, 
publicly  assert,  that  he  never  saw  a fractured 
thigh-bone  that  had  united,  without  riding  of 
the  fractured  ends  I Some  surgeons  make  use 
of  the  short  thigh-splints,  because  they  are 
easily  applied;  others  recommend  Mr.  Pott’s 
plan,  because  it  relaxes  the  muscles ; some  em- 
ploy the  double-inclined  plane,  because  it  has 
the  advantage  of  relaxing  the  muscles,  and,  at 
the  same  time,  might  be  so  applied  as  to  pre- 
vent eversion  or  inversion  of  the  foot,  which,  as 
I have  said,  is  the  usual  result  of  Mr.  Pott’s 
method.  Others  again  employ  an  apparatus 
which  confines  the  limb  in  the  straight  position, 
because  neither  of  the  former  plans  enables 
them  to  keep  up  permanent  extension.  In 
adopting  this  mode,  however,  they  are  obliged 
to  sacrifice  the  advantages  which  might  be  ob- 
tained from  the  bent  position,  and  also  do 
violence  to  the  natural  figure  of  the  limb. 

The  principal  advocates  for  the  straight  posi- 
tion, are  Desault  and  Boyer  {see  pages  195  and 
260).  These  celebrated  surgeons  considered  that 
permanent  extension  is  a matter  of  the  greatest 
consequence  in  the  treatment  of  fractures  of  the 
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thigh,  and  they  believe  that  any  apparatus  by 
which  this  can  be  accomplished,  will  be  more 
beneficial  to  the  patient  from  this  circumstance 
alone,  than  any  of  those  which  admit  of  relax- 
ation  of  the  muscles,  but  not  of  extension  of  the 
thigh.  This  is,  perhaps,  a difficult  question  to 
decide,  nor  shall  I trouble  my  readers  with  any 
observations  upon  it.  Much  ingenuity,  how- 
ever, has  been  shown  by  the  advocates  of  each 
kind  of  practice.  My  object  in  speaking  of  the 
different  plans  now  commonly  ado^^ted,  shall  be 
to  point  out,  to  the  best  of  my  ability,  in  what 
respect  they  may  be  considered  advantageous, 
and  at  the  same  time,  to  make  my  readers  ac- 
quainted with  those  indications  which,  it  may 
be  plainly  shown,  the  contrivances  usually  had 
recourse  to  are  not  calculated  to  fulfil.  " 

Boyer’s  apparatus  is  (5*cep.  199)  by  far  the  best 
that  I have  seen,  among  those  in  common  use, 
for  keeping  up  extension,  when  the  limb  is 
placed  in  the  straight  position.  It  is,  indeed,  most 
effectual  in  this  respect.  But  unfortunately  it 
may  be  applied  so  as  to  keep  up  extension,  and 
that  is  all.  In  order  to  see  the  consequences 
which  follow  the  use  of  Boyer  s apparatus,  even 
under  the  most  favourable  circumstances,  it  is 
necessary  to  bear  in  mind  the  natural  figure  of 
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the  thigh-bone^  which  is  not  straight^  but  forms 
a segment  of  an  irregular  circle ; the  natural 
form  of  the  limb,  which  is  not  straight  but  bent 
inwards  at  the  knee  ; the  action  of  those  muscles 
which  are  so  placed  as  to  effect  most  powerfully 
the  broken  extremities  of  the  bone ; with  these 
facts  before  him,  every  scientific  surgeon  must 
feel  that  the  necessary  degree  of  extension  is 
not  likely  to  be  made  by  Boyer’s  ingenious 
contrivance,  without  altering  the  natural  figure 
of  the  thigh-bone.  Instead  of  forming  a segment 
of  a large  circle  (Fig.  a)^  it  would  be  made  to 


Fig.  a. 


form  two  smaller  segments  (Fig.  h)^  the  frac- 


tured ends  would  be  more  or  less  drawn  out  of 
their  natural  direction,  even  supposing  the  mus- 
cles were  entirely  passive.  But  it  will  be  recol- 
lected, that  the  muscles  always  maintain  a cer- 
tain degree  of  contraction  by  virtue  of  their 
tonic  power ; the  effect  of  which  is  more  or  less 
injurious  according  to  the  situation  of  the  frac- 
ture, the  direction  it  takes  tlirough  the  bone, 
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the  degree  of  laceration  and  comminution  which 
may  accompany  it^  and  the  mode  of  treatment 
adopted.  Let  us  picture  to  ourselves  a frac- 
ture just  below  the  trochanter  minor,  passing 
through  the  bone  obliquely  downward  and  for- 
ward, obliquely  downward  and  inward,  or  ob- 
liquely downward  and  outward,  and  attended 
with  considerable  laceration  of  the  soft  parts  ; 
and  let  us  suppose  that  the  limb  is  placed  upon 
the  heel  in  the  straight  position,  and  kept  ex- 
tended by  Boyer’s  or  Desault’s  contrivance,  and 
then  consider  the  action  of  the  psoas  magnus 
and  iliacus  internus,  which  tends  to  bend  the 
upper  portion  of  the  bone  upon  the  pelvis, 
and  the  action  of  the  gastrocnemius  and  popli- 
teus,  which  tends  to  bend  the  lower  portion 
upon  the  leg,  and  we  shall  immediately  per- 
ceive that  this  position  is  not  indicated.  By  it 
these  muscles  are  put  upon  the  stretch,  or  I 
may  say,  perhaps  more  properly,  that  the 
straight  position  of  the  limb  puts  these  muscles 
into  their  elongated  position,  which,  according 
to  the  general  opinion  of  surgeons,  enables  them 
to  act  the  most  powerfully  ; the  consequence 
of  which  is,  in  all  ordinary  cases,  a separation 
of  the  fractured  extremities  of  the  bone,  the 
upper  portion  being  bent  upon  the  pelvis,  while 
the  lower  is  drawn  in  the  opposite  direction. 
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But  wef  Infill  suppose  that  the  fracture  is  situated 
in  the  lower  third  of  the  femur^  that  it  divides 
the  bone  in  one  of  the  directions  I have  just 
mentioned^  and  that  it  is  of  the  loose  kind,  what 
will  be  the  probable  result  of  placing  and  ex- 
tending the  limb  in  the  straight  position  ? Here 
the  upper  fragment  will  be  acted  upon  with  the 
same  power  as  when  the  fracture  is  high  up, 
but  with  less  injurious  effects ; here  the  gas- 
trocnemius and  popliteus  will  be  the  principal 
agents  in  producing  displacement  and  defor- 
mity ; but  in  the  former  case  the  flexors  of  the 
thigh.  The  gastrocnemius  and  popliteus  bend 
the  lowxr  portion  upon  the  leg,  as  I have  said, 
and  produce  that  variety  of  deformity  which  is 
represented  in  Fig,  a,  page  290.  The  condyles 
(a)  are  turned  round  upon  the  tibia  (hj,  and  are 
placed  in  that  relative  position  with  respect  to 
it,  which  they  assume  when  we  bend  the  knee  ; 
the  consequence  is,  that  the  patient  has  not 
only  great  weakness  in  the  knee,  but  his  powder 
of  bending  it  is  sometimes  very  limited.  I 
remember  the  case  of  a man,  in  whom  the 
fractured  parts  were  suffered  to  unite  as  here 
described,  and  the  result  was,  that  the  man  was 
neither  able  to  throw  the  weight  of  his  body 
upon  the  limb,  nor  flex  the  leg.  In  this  case 
the  lower  portion  of  the  bone  was  united  at  a 
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right  angle,  or  nearly,  with  the  upper,  its  frac- 
tured end  projecting  in  the  ham. 

If  this  variety  of  deformity  should  occur  in 
an  individual  during  the  growth  of  the  body, 
and  should  not  be  very  great,  the  patient  will, 
after  the  lapse  of  a long  period?  regain  the  power 
of  the  limb,  and  be  able  to  walk  with  tolerable 
facility  ; because  Nature  in  a great  measure  re- 
medies the  evil,  in  depositing  the  new  ossific 
matter  for  the  growth  of  the  bone.  In  such 
persons,  the  deformity  which  takes  place  in 
consequence  of  fracture,  becomes  greatly  dimi- 
nished ; but  I am  not  aware  that  the  bones  are 
ever  elongated  when  they  are  once  united  with 
the  broken  extremities  overlapping. 


Fig.  a. 

The  accompanying  diagram  (Fig,  a)  represents 
the  appearance  of  a boy’s  limb,  after  the  union  of 
a fracture  just  above  the  condyles.  The  fracture 
passed  through  the  bone  in  a direction  down- 
ward and  outward.  The  condyles  were  turned 
round  considerably  upon  the  tibia,  and  were 
drawn  up  along  the  inner  side  of  the  shaft  of 
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the  femur,  the  fraetured  end  of  whieh  pene- 
trated the  integuments  at  the  head  of  the  fihula 
and  exfoliated.  The  treatment  in  this  ease 
was  by  means  of  Boyer’s  apparatus,  under  the 

direction  of  one  of  our  best  surgeons. 

/ 

From  what  I have  said,  it  will  appear  that 
Boyer’s  apparatus  is  more  admissible  when  the 
fracture  is  in  the  middle  of  the  bone,  than  when 
it  is  situated  near  either  of  the  extremities,  be- 
cause those  muscles  whose  action  is  so  injurious 
in  producing  transverse  displacement,  when  the 
fracture  is  a little  below  the  trochanter  minor 
or  a little  above  the  condyles,  are  resisted  by  a 
greater  length  of  lever,  and  their  action  may 
usually  be  overcome;  consequently  the  displace- 
ment, in  such  cases,  will  principally  be  that 
which  arises  from  extending  the  limb  in  the 
straight  position;  but  the  deformity  which  arises 
in  consequence  of  this  displacement,  is  suffi- 
cient to  prevent  me  from  recommending  the 
adoption  of  Boyer’s  ingenious  contrivance,  even 
in  fractures  of  the  middle  of  the  femur. 

Sir  Astley  Cooper  had  an  apparatus  made  for 
the  purpose  of  confining  the  limb  in  the  straight 
position,  which  he  announced  in  his  lectures,  in 
the  year  1 820  or  2 1 , as  being  nearly  ready  for  use. 


This  apparatus 
acts  injuriously 
in  all  cases. 


Sir  A.  Cooper’s 
modification  of 
Boyer’s  splint. 
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Application. 


and  which  Sir  A.  C.  thought  would  prove  most 
particularly  applicable  for  fractures  of  the  upper 
and  lower-thirds  of  the  femur.  This  apparatus 
is  decribed  in  his  lectures  by  Mr.  Tyrrell,  in  the 
following  words:  ^^It  consists  of  a straight  splint, 
long  enough  to  reach  from  the  upper  and  inner 
part  of  the  thigh,  as  far  as  several  inches  below 
the  sole  of  the  foot  ; the  upper  extremity  is 
hollowed  and  padded,  so  as  to  fit  in  between 
the  scrotum  and  thigh  against  the  side  of  the 
pubes,  and  the  lower  part  resembles  that  des- 
cribed and  employed  by  Boyer — having  a boot 
which  fixes  by  the  sole  to  a bolt,  projecting  at 
right  angles  from  the  splint  ; the  bolt  is  con- 
nected with  a screw,  let  into  the  lower  part  of 
the  splint,  and  on  turning  this  screw,  the  bolt 
is  carried  upwards  or  downwards,  according  as 
the  screw  is  moved  to  right  or  left.” 

The  direction  for  the  use  of  this  apparatus  is 
thus  stated  : After  having  liberated  the  rectus 
muscle  from  the  broken  extremity  of  bone,  by 
bending  the  knee  as  before  directed  ; — the  limb 
is  to  be  extended,  and  the  apparatus  applied  on 
the  inner  side  of  the  limb,  in  the  following  man- 
ner : — The  upper  padded  end  being  placed  be- 
tween the  scrotum  and  thigh  against  the  side  of 
the  pubes,  the  foot  is  to  be  received  into  the 
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boot^  and  confined  there  by  closing  the  front 
with  a lace  in  the  usual  manner,  or  with  straps 
and  buckles  ; then,  by  turning  the  screw,  the 
bolt  connected  with  the  sole  of  the  boot,  and 
consequently  the  boot  and  foot,  are  made  to 
descend,  thus  a powerful  mode  of  extension  is 
afforded,  the  upper  part  of  the  splint  being 
fixed  against  the  pelvis,  the  whole  force  of  the 
instrument  is  exerted  upon  the  limb.” 

I have  seen  this  contrivance  used  in  two  or 
three  cases  of  fracture  of  the  thigh,  but  never 
when  the  fracture  was  near  the  upper  or  lower 
extremity  of  the  bone ; and  from  what  I ob- 
served, I was  unable  to  collect  any  thing  which 
was  likely  to  render  its  employment  more  be- 
neficial than  that  contrived  by  Boyer,  Like 
Boyer’s  apparatus,  it  subjects  the  patient  to  all 
the  evils  arising  from  the  straight  position.  It 
does  not,  however,  force  the  upper  portion  of 
the  bone  outward,  an  evil  which  is  attributable 
to  the  influence  of  the  oblique  thigh-strap,  with 
which  Boyer  makes  counter-extension.  But 
the  skin  covering  the  pubes,  appears  to  be  ill- 
adapted  to  bear  pressure,  for  I observe  that  con- 
siderable inconvenience  is  experienced  at  this 
part  from  the  influence  of  the  apparatus ; and 
this  is  sometimes  so  great,  that  the  necessary 
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degree  of  extension  cannot  be  borne.  This, 
however,  might  arise  from  the  construction 
of  the  upper  end,  which,  possibly,  may  not 
always  be  padded  sufficiently  for  the  purpose 
for  which  it  was  intended.  But  still,  excepting 
the  operation  of  the  oblique  thigh-strap,  the 
influence  of  this  contrivance  will  be  the  same 
as  that  by  Boyer,  and  I am  not  acquainted  with 
any  single  variety  of  fracture  for  which,  in  my 
opinion,  its  employment  can  be  supported  upon 
principle. 


Sec.  3. — The  Authors  Treatment  of  Fractures 
of  the  Middle  and  Lower-thirds  of  the 
Thigh-Bone,  with  illustrative  Experiments 
and  Observations, 

Having,  in  the  preceding  Sections,  spoken  of 
the  causes,  nature,  and  symptoms  of  fractures 
as  they  usually  occur  in  the  middle  and  lower- 
thirds  of  the  thigh-bone,  and  commented  upon 
the  modes  of  treatment  usually  advised  ; it  now 
devolves  upon  me  to  inquire  into  the  merits  of 
that  practice  which  I consider  is  the  best. 

I 

In  the  course  of  my  observations  upon  the 
action  of  the  diflerent  contrivances  which  are 
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commonly  had  recourse  to  in  the  management 
of  fractures  of  the  femur,  I was  led  to  suspect 
that  one  grand  principle  in  the  treatment  of 
fractures  is  to  fix  the  whole  limb,  so  as  to  pre- 
vent any  motion  from  taking  place  in  the  frac- 
tured part,  when  an  impetus  is  given  to  the 
limb  either  above  or  below  the  fracture. 

In  order  to  understand  the  manner  in  which 
this  might  be  accomplished,  it  is  proper  to  bring 
before  our  minds  the  natural  connexions  of  the 
bones  of  the  limb,  and  the  manner  in  which 
they  move  upon  one  another.  It  will  be  recol- 
lected that  the  thigh  is  connected  to  the  pelvis 
by  a ball  and  socket-joint ; that  the  leg  is  con- 
nected to  the  thigh  by  a joint  that  has  a hinge- 
like motion,  and  so  is  the  foot  to  the  leg  ; and 
that  the  pelvis  is  passive  to  the  motions  of  the 
thigh — the  thigh  to  the  motions  of  the  leg — 
and  the  leg  to  the  motions  of  the  foot.  From 
these  facts  we  may  infer,  that  if  the  pelvis,  leg, 
and  foot,  were  fixed  by  an  inelastic  body  con- 
tinued from  one  to  the  other,  the  femur  would 
also  become  fixed,  provided  it  were  entire  ; be- 
cause the  femur  in  a natural  state  cannot  be 
moved  without  carrying  with  it  the  leg  or  the 
pelvis.  Here  we  see  that  the  femur  might  be 
relatively  fixed  by  means  which  are  calculated 
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to  prevent  any  independent  motion  of  the  leg 
or  the  pelvis^  with  respect  to  one  another  ; but 
how  far  could  this  be  accomplished  by  the  same 
means^  supposing  the  bone  to  be  divided  by  a 
fracture  ? The  femur  in  the  natural  condition 
of  the  limb  is  prevented  from  moving  inde- 
pendent of  the  leg  or  the  pelvis,  by  its  natural 
attachment ; but  when  it  is  divided  by  a frac- 
ture, the  two  portions  might  move  without  any 
corresponding  movement  of  the  leg  or  the  pel- 
vis ; it  would,  therefore,  evidently  require  addi- 
tional support  to  prevent  the  fractured  ends 
from  moving  upon  one  another,  under  the  in- 
fluence of  passive  motion  given  to  the  limb 
either  above  or  below  the  fracture,  or  simply 
from  the  action  of  the  muscles. 


Action  of  the 
Muscles. 


That  action  of  the  muscles  which  is  under 
the  command  of  the  will  might  be  exerted  or 
controlled  at  pleasure,  with  the  same  facility  as 
we  will  the  motion  of  the  limbs  in  the  act  of 
walking,  or  suffer  them  to  remain  at  rest  as 
when  we  sit.  It  is,  therefore,  against  the  in- 
fluence of  the  tonic  or  involuntary  power,  that 
we  have  particularly  to  guard.  This  power 
the  patient  cannot  control  ; hence  it  would  be 
necessary  to  have  recourse  to  mechanical  con- 
trivances foreign  to  the  limb,  in  order  to  pre- 
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vent  those  injurious  consequences  which  it  might 
otherwise  occasion.  This  consideration  led  me 
to  the  question,  whether  there  were  any  means 
in  use,  or  whether  any  could  be  devised  by 
which  the  pelvis  and  the  leg  might  be  relatively 
fixed,  and  the  effects  produced  by  the  tonic 
contraction  of  the  muscles  prevented — means 
which  might  be  made  to  answer  both  these 
particulars,  and  which  might,  at  the  same  time, 
be  easily  borne  by  the  patient. 

Now  these  indications  might  be  very  effec- 
tually answered  by  the  fracture-bed,  which  1 
have  recommended  for  fractures  of  the  upper- 
third  of  the  thigh-bone  (see  page  21 IJ.  This 
contrivance,  however,  confines  the  patient  al- 
ways to  one  position  ; and  though  this  is  advis- 
able, and  even  necessary,  for  the  successful 
management  of  most  of  the  fractures  of  this 
part  of  the  femur,  it  does  not  consequently 
foil  ow,  that  absolute  quiet  of  the  pelvis  is  re- 
quired when  the  fracture  is  in  the  middle  or 
lower-thirds  ; and  if  we  can  discover  any  means 
by  the  use  of  which  entire  rest  of  the  pelvis 
might  be  rendered  unnecessary  to  a favourable 
result,  we  shall,  I think,  in  many  instances, 
add  much  to  the  comforts  of  the  patient. 

Y 2 
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Experiment.  Having  ascertained  by  observation  and  expe-* 
riment^  that  the  short  thigh-splints,  as  they  are 
called,  give  inadequate  support  to  the  fractured 
parts,  I had  recourse  to  the  same  mode  of 
proceeding,  in  order  to  discover  whether  splints 
extending  from  one  end  of  the  limb  to  the 
other,  would  he  more  eifectuah  The  short  slips 
of  deal  used  in  my  first  experiment  having  been 
removed,  I surrounded  the  muscular  fibre  with 
strips  of  deal  (Fig.  5J,  the  length  of  the  three 
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sticks  (a,  h,  c,  page  297J  used  to  represent  the 
leg  and  a fractured  femur.  These  strips  of  deal 
I connected  with  the  cross  piece,  which  was 
placed  to  represent  the  foot  at  the  loveer  end 
of  the  longer  stick,  and  secured  them  in  close 
contact  with  the  muscular  fibre,  covering  the 
thigh  portions  of  stick,  «,  h,  by  tapes  as  before. 
When  the  whole  was  thus  connected,  I found 
that,  by  moving  the  foot-part,  d,  I communi- 
cated a simultaneous  movement  to  the  different 
pieces  of  stick,  and  that  no  independent  motion 
of  either  piece  was  produced.  They  moved  in 
the  same  direction  and  maintained  the  same 
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relative  line  when  the  foot-part  was  rotated, 
carried  up  or  down,  or  to  either  side.  This 
being  the  case,  of  course  there  was  no  inde- 
pendent movement  of  the  approximated  ends 
of  the  two  upper  portions  of  stick,  a,  h,  where 
the  fracture  was  supposed  to  be  situated.  But, 
with  a view  to  remove  all  doubt  upon  this 
point,  I left  the  approximated  ends  of  these  two 
pieces  of  stick  bare,  so  that  they  could  be  no- 
ticed, particularly  when  motion  was  given  to 
the  whole,  by  moving  the  foot-stick,  d. 

Now  a fractured  thigh,  put  up  in  the  same 
manner,  would  be  placed  under  very  similar 
circumstances,  as  far  as  regards  mechanical  ef- 
fect, with  the  exception,  that  the  muscles  might 
act  spasmodically,  or  they  might  act  under  the 
influence  of  the  patient’s  will  at  the  time  the 
limb  is  being  rotated.  But  the  spasmodic  ac- 
tion of  the  muscles  is  commonly  trifling,  pro- 
vided they  are  not  irritated  by  the  broken  ex- 
tremities of  the  bone,  which  never  happens 
uidess  the  ends  of  the  bone  are  displaced  ; and, 
as  far  the  voluntary  action,  this  is  under  the 
patient’s  control ; therefore,  we  have  nothing 
left  which  could  be  said  to  derange  the  fracture 
but  the  tonic  contraction  of  the  muscles  ; and, 
as  this  is  the  same  whether  the  limb  be  moved 
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or  not^  I was  led  to  conclude,  that  there  is  no- 
thing in  the  nature  of  a fractured  thigh,  which 
would  place  it  under  circumstances  differing  in 
any  material  degree,  as  far  as  respects  the  in- 
fluence of  apparatus,  from  what  1 put  toge- 
ther to  represent  it ; and,  that  a fracture  in 
the  middle  or  lower  thirds  of  the  femur,  put  up 
in  the  manner  indicated  by  this  experiment, 
might  be  passively  moved  with  equal  facility, 
and  also  with  as  little  danger  of  producing  mo- 
tion of  the  broken  ends  of  the  bone,  when  an 
impetus  is  passively  given  to  the  limb  below 
the  fractured  part,  provided  the  patient  does 
not  resist  the  movement  of  the  limb,  by  volun- 
tarily exerting  its  muscles.  The  impetus  given 
to  the  limb  below  the  fracture,  would  not  be 
felt  in  the  fractured  part,  but  would  be  propa- 
gated along  the  splints  over  it  to  the  hip-joint, 
where  the  centre  of  every  movement  would  be 

In  the  course  of  this  inquiry,  I dare  say  it 
has  occurred  to  some  of  my  readers,  that  though 
an  impetus  given  to  the  limb  helow  the  fracture, 
does  not  produce  any  independent  movement  of 
the  fractured  ends,  supposing  the  limb  to  be 
surrounded  and  secured  by  long  splints  as  in- 
dicated by  this  experiment,  this  does  not  tend 
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to  show  that  any  motion^  communicated  to  the 
limb  above  the  fracture,  would  not  centre  in 
the  situation  of  the  fracture.  When  the  upper 
end  of  the  piece  of  stick,  a,  which  is  intended 
to  represent  the  upper  portion  of  a fractured 
femur,  is  moved  by  means  of  the  fingers  applied 
to  ity  the  effects  of  the  impetus  is  observed  to 
be  confined  to  this  piece — -a  movement  inde- 
pendent of  all  the  other  pieces  takes  place,  the 
centre  of  which  is  where  the  fracture  is  as- 
sumed to  have  occurred.  The  upper  portion  of 
a fractured  thigh  would  be  acted  upon  in  the 
same  way,  by  certain  motions  of  the  pelvis,  as 
the  stick  is  influenced  by  the  force  which  is  ap- 
plied to  it  by  the  fingers.  The  only  motion  of 
the  pelvis  which  would  not  more  or  less  effect 
it,  would  be,  that  in  which  the  pelvis  simply 
rolls  upon  the  head  of  the  thigh-bone.  This, 
however,  is  not  the  only  movement  which  the 
comforts  of  the  patient  require,  therefore  it  was 
necessary  to  find  out  some  plan  by  which  the 
effects  of  certain  motions  of  the  pelvis  might 
be  prevented.  I was  led  to  believe,  that  the 
best  mode  of  doing  this,  was  to  connect  the 
splints  with  the  pelvis,  so  that  any  motion  given 
to  it  by  the  patient,  might  be  propagated  to 
the  splints  in  such  a manner  that  they  should 
receive  the  impetus  instead  of  the  liead  of  the 
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bone,  and  communicate  it  equally  to  the  whole 
limb.  This  seemed  to  be  at  first  a matter  of 
some  difficulty,  but  I shall  hereafter  endeavour 
to  show  that,  with  care  on  the  part  of  the  pa- 
tient as  well  as  the  surgeon,  it  might  be  easily 
accomplished. 

What  I have  said  in  relation  to  the  last  expe- 
riment, has  reference  merely  to  the  comforts  of 
the  patient  and  the  security  of  the  fracture, 
from  the  effects  of  motion  given  to  the  limb 
either  above  or  below  it;  but  there  are  other 
important  indications  which  equally  demand 
our  attention. 

We  must  not  forget  that  a well-formed  limb 
turns  inward  at  the  knee— a circumstance  which 
will  render  it  somewhat  difficult,  without  great 
complication,  to  adopt  lateral  and  front  splints 
in  such  a manner  that  they  may  bear  equally 
upon  the  different  parts  of  the  limb.  Here 
then  it  appeared,  that  we  must  either  submit  to 
great  complication  of  apparatus,  or  lose  the  ad- 
vantages indicated  by  the  last  experiment.  It 
occurred  to  me,  however,  that  it  might  not  be 
necessary  to  apply  four  splints,  long  enough  to 
reach  from  one  extremity  of  the  limb  to  the 
other,  and  in  order  to  throw  some  further  light 
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upon  this  subject,  I varied  the  last  experiment 
in  the  following  manner. 


After  I had  removed  the  long  slips  of  deal  pre-  Experiment, 
viously  used , I took  a piece  of  the  same  length,  but 
rather  wider,  and  nailed  upon  the  lower  end  of  it 
at  a right  angle,'a  short  piece  as  a foot-board. 
then  placed  the  sticks,  the  two  upper  ones  (a 
page  21 being  surrounded  as  before  with  mus- 
cular fibre  (Fig.  6J,  upon  the  wide  slip  of  deal. 
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and  tied  the  toe  of  the  foot-stick,  dy  to  the  foot- 
board, e,  and  placed,  also,  upon  the  two  upper 
or  thigh  portions  of  stick,  three  slips  of  deal, 
equal  in  length  to  these  two  portions,  so  that 
my  short  splints  extended  from  the  upper  end 
of  the  stick,  a,  to  the  first  hinge-joint,  or  that , 
I made  to  represent  the  knee  ; and  my  long 
splint  from  the  upper  end  of  this  stick  to  below 
the  foot-stick,  d.  These  were  confined  in  con- 
tact with  the  muscular  fibre  with  tapes,  as 
in  my  last  experiment.  I now  began  to  move 
my  artificial  limb  in  different  directions,  which 
I found  I could  do  with  great  freedom,  without 
producing  the  least  apparent  motion  between 
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the  approximated  ends  of  the  two  upper  por- 
tions of  sticky  a,  h.  They  all  moved  simulta- 
neously^ as  when  the  four  long  splints  were 
used ; and  this  was  the  case  whether  the  im- 
petus was  given  to  the  foot-board  attached  to 
the  under  or  back  splint^  or  to  one  of  the  cir- 
cular tapes,  which  confined  the  whole  of  the 
splints  upon  the  muscular  fibre  ; but  I observed 
that  the  simultaneous  movement  of  the  sticks 
was  produced  with  more  certainty  when  the 
impetus  was  given,  by  acting  upon  the  circular 
strap  nearest  the  knee ; for,  when  the  impulse 
was  communicated  through  the  foot-board  only, 
a slight  twist  might  occasionally  take  place, 
which,  however,  was  seldom  perceptible. 

From  this  experiment,  I inferred  that  a frac- 
tured thigh  put  up  in  the  manner  here  indi- 
cated, might  be  passively  moved  in  any  di- 
rection, without  any  danger  of  causing  the 
fractured  ends  to  move  upon  one  another,  pro- 
vided that  the  impulse  be  communicated  to  the 
limb  below  the  fractured  part,  and  in  such  a 
manner  as  to  act  first  upon  the  splints  or  cir- 
cular straps. 

Thus,  then,  it  appears,  we  may  fix  the  frac- 
tured parts  sufficiently  to  prevent  any  motion  in 
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the  fracture,  without  having  recourse  to  that 
degree  of  complication  in  our  apparatus  which 
the  particular  figure  of  the  limb  seemed  to 
require ; and,  if  we  grant  for  a moment,  that 
the  motions  of  the  pelvis  are  prevented  from 
having  any  improper  influence  upon  the  pelvic 
portion  of  the  bone,  which  I shall  presently 
attempt  to  show  might  be  easily  accomplished, 
we  shall  have  discovered  a method  of  answerino; 
a most  important  indication,  viz,  preventing 
any  independent  motion  of  the  different  parts  of 
the  fratured  bone,  when  passive  motion  is  given 
to  the  limb,  in  consequence  of  an  impetus  re- 
ceived either  above  or  below  the  fracture.  But 
we  have  still  other  important  indications  to 
answer. 

I have  said  we  should  maintain  the  natural  Position, 
length  of  the  bone  with  the  limb  in  the  bent 
position.  The  bent  position  is  particularly  in- 
dicated, because  it  relaxes  those  muscles  which 
tend  most  to  displace  the  fractured  ends  in  the 
transverse  direction,  and  because  it  prevents  in 
a great  measure  the  stiffness  in  the  knee,  which 
sometimes  results  from  confining  the  limb  in 
the  straight  position.  If  we  could  gain  no  other 
advantage  from  the  bent  position  than  this,  of 
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being  able  to  restore  the  freedom  of  the  joint 
with  greater  facility,  it  would  be  advisable  to 
adopt  it,  except  in  cases  where  it  would  oppose 
the  accomplishment  of  indications  still  more 
important ; for  patients  are  sometimes  several 
months  regaining  the  flexibility  of  the  knee, 
after  the  limb  has  been  kept  for  a long  time 
extended. 

But  how,  with  the  limb  in  the  bent  position, 
is  retraction  to  be  prevented  ? Not  by  attempt- 
ino;  to  draw  the  limb  over  a double-inclined 
plane,  for,  from  this  practice,  the  most  serious 
evils  sometimes  ensue ; not  by  acting  upon  the 
thigh,  by  placing  a ligature  round  it  above  the 
knee,  and  extending  it  by  means  of  the  ligature 
fastened  to  a pully  or  otherwise.  All  these  modes 
of  extending  the  limb  are  often  productive  of 
great  mischief.  Some  other  plan  therefore  must 
be  thought  of,  by  which  this  desirable  object  may 
be  accomplished.  When  reflecting  upon  this 
subject,  it  occurred  to  me,  that  the  tuberosity 
of  the  ischium,  which  is  well  covered  by  har- 
dened integuments,  and  the  back  of  the  leg 
which  is  well  cushioned  by  the  muscles  of  the 
calf,  would  form  good  points  of  bearing  for  any 
means  well  contrived  to  resist  the  action  of  the 
extensors  and  long  flexors  of  the  leg.  Of  the 
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peculiar  construction  of  these  parts  I have 
availed  myself,  as  will  hereafter  appear,  with 
the  greatest  advantage  to  the  patient. 

The  third  indication  I have  mentioned,  is  to 
maintain  the  natural  curved  figure  of  the  bone, 
and  the  fractured  parts  in  close  apposition. 
When  this  indication  is  neglected,  we  generally 
find  the  femur  bent  out  of  its  natural  line  back- 
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ward  or  forward,  or  to  the  inner  or  outer  side  ; 
and,  in  this  unnatural  position,  it  sometimes 
happens  that  only  small  portions  of  the  frac- 
tured surfaces  become  united  ; the  consequence 
is,  weakness  in  the  limb  for  a long  time  after 
the  union  has  taken  place,  and  not  unfrequently 
rupture  of  the  callus.  Those  who  would  guard 
against  such  unfavourable  results,  must  be  care- 
ful to  employ  their  apparatus  in  such  a way  as 
to  support  the  fractured  bone  on  all  sides,  and 
press  the  fractured  surfaces  together. 

The  fourth  and  last  indication  I have  parti- 
cularly pointed  out  as  necessary  to  be  answered 
in  the  management  of  fractures  of  the  femur, 
in  order  to  prevent  deformity  and  lameness,  is 
the  position  of  the  foot,  which  must  be  sup- 
ported in  a natural  position  with  respect  to  the 
other  parts  of  the  limb.  When  this  indication 
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is  not  properly  attended  to,  the  foot  becomes 
twisted  to  the  inner  or  outer  side,  and  the  con- 
sequence is,  even  if  the  bone  be  united  of  its 
proper  length  or  nearly  so,  the  patient  has  an 
awkward  gait  in  walking,  often  amounting  to 
absolute  lameness. 

Having  ascertained  all  these  principles  and 
facts  relative  to  the  treatment  of  fractures  of  the 
middle  and  lower  thirds  of  the  thigh-bone,  the 
next  desideratum  was  to  possess  an  apparatus 
by  which  we  may  be  enabled  to  turn  them  to 
the  advantage  of  the  patient. 

The  apparatus  which  I use  in  the  manage-^ 
rnent  of  fracture  of  the  middle  and  lower  thirds 
of  the  femur,  and  for  various  other  purposes, 
may  be  divided  into  three  portions,  independent 
of  splints  and  straps,  one  of  which  is  for  the 
thigh  (Fig,  1,  a),  another  for  the  leg,  and  the 
third  for  the  foot,  c.  Besides  this  assembla<re 
of  parts  1 use,  in  the  management  of  fractures 
of  the  thigh,  a pelvis  strap  (Fig,  3),  and  three 
short  splints  (Figs.  4,  5,  6).  When  the  thigh 
and  leg  parts  a,  (Fig.  2)  are  connected  toge- 
ther in  the  straight  position,  and  the  foot-board 
attached,  it  will  be  seen  that  it  forms  a long 
straight  splint,  with  a foot-piece,  as  indicated 
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Fig.  1. 
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Fig.  2. 


by  my  last  experiment.  The  upper  or  thigh 
portion  extends  as  far  as  the  first  joints  and  is 
shaped  so  as  to  receive  and  support  the  back 
of  the  thigh,  and,  when  properly  padded  and 
placed,  to  preserve  the  natural  curvature  of  the 
thigh-bone.  There  are  two  thigh-pieces,  a, 
made  to  each  apparatus,  one  of  which  is  be- 
velled off  at  the  lower  end  to  the  right,  and  the 
other  to  the  left,  so  that  when  one  of  them  is 
fixed  to  the  leg-piece,  which  is  hollowed  out  to 
receive  the  back  of  the  leg,  the  leg  and  thigh- 
pieces  together  are  adapted  to  the  natural  line^ 
of  the  right  limb;  and,  when  the  other  thigh- 
piece  is  joined  to  the  leg-piece,  they  are  adapted 
to  the  natural  line  of  the  left  limb.  This  ar- 
rangement is  necessary,  in  order  to  preserve  the 
figure  of  a perfectly-formed  limb,  which  is  not 
straight,  but  turns  inward  a little  at  the  knee. 
The  leg  and  thigh  portions  are  connected  toge- 
ther by  means  of  a little  steel  or  brass  pin,  d, 

I mentioned  the  great  importance  of  fixing 
the  limb  in  the  bent  position.  I have  not  been 
inattentive  to  this  indication  in  the  construction 
of  my  apparatus.  Behind  the  apparatus  is  a 
steel  bar,  e,  coated  with  brass,  and  fixed  to  the 
back  of  the  leg-piece.  To  the  upper  end  of 
this  bar  is  fixed  what  I call  a brass  foot  ( Fig.  2, 
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y*),  to  which  is  attached  a bolt^  acted  upon 
by  a spring.  There  is  a hole  in  the  centre  of 
this  brass  foot^  which  is  traversed  by  the  bolt  in 
the  transverse  direction.  At  the  baek  of  each 
thigh-piece  is  a rack^  g,  with  several  projeetions, 
eaeh  of  which  has  a hole  bored  through  the 
middle^  for  the  purpose  of  receiving  the  bolt 
attached  to  the  brass  foot-piece.  The  brass 
foot-piece  is  so  connected  with  the  steel  rod^ 
that  it  might  be  easily  fixed  upon  either  of 
these  projections.  When  it  is  fixed  upon  any 
one  of  these^  except  that  nearest  the  leg-piece, 
the  leg  and  thigh-pieces  become  fixed  together, 
so  as  to  form  a double-inclined  plane,  {see 
Fig.  1 ),  the  angle  of  which  may  be  varied  at 
pleasure,  by  altering  the  position  of  the  brass 
foot-pieee  from  one  of  the  teeth  or  projections 
of  the  rack  to  another.  These  teeth  are  so 
arranged,  that  the  leg  and  thigh-pieces  of  the 
apparatus  might  be  fixed  at  several  different 
angles,  from  straight  to  a right  angle,  in  order 
to  suit  the  circumstances  of  the  fracture.  At 
the  upper  end  of  the  thigh-piece  is  a sliding 
brass  plate  (h^  Fig.  2),  so  adapted  that  it  might 
be  applied  to  the  upper  part  of  either  of  the 
thigh-pieces  at  pleasure.  By  this  contrivance, 
the  thigh-part  of  the  apparatus  might  be  regu- 
lated with  great  nicety  to  thighs,  which  vary 
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considerably  in  length.  The  upper  end  of  this 
plate  is  turned  off,  so  that,  when  it  is  properly 
padded,  it  might  bear  against  the  tuberosity  of 
the  isehium  without  injuring  the  integuments. 
At  the  back  of  the  sliding-plate  is  placed  a 
couple  of  brass  bars,  i,  i,  whieh  answer  the 
double  purpose  of  rendering  the  sliding-plate 
more  secure  when  it  is  fixed  upon  the  thigh- 
pieee,  and  of  preventing  the  pelvis-strap,  whieh 
I shall  presently  more  particularly  notice,  from 
' slipping  from  the  apparatus.  There  are  little 
studs,  /,  placed  at  the  baek  of  the  apparatus, 
for  the  purpose  of  receiving  the  straps  by  which 
the  apparatus  is  confined  to  the  limb. 


Apparatus  to 
be  connected 
with  the  pelvis. 


In  the  course  of  my  remarks  upon  the  indi- 
cations which  should  be  answered  in  the  treat- 
ment of  fractures  of  the  middle  and  lower-thirds 
of  the  femur,  I observed  that,  unless  the  ap- 
paratus be  in  some  way  or  other  connected  to 
the  pelvis,  motion  of  the  fractured  parts  might 
be  produced,  by  the  different  motions  of  the 
pelvis ; as  the  upper  portion  of  the  femur  must 
necessarily  follow  the  motions  of  the  bones  to 
which  it  is  connected.  This  I illustrated  by 
producing  motion  at  the  approximated  ends  of 
the  two  portions  of  stick,  which  I used  to  re- 
present a fractured  femur.  This  was  done  by 
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the  force  of  the  finger  applied  to  the  upper  end 
of  the  upper  of  these  portions  of  stick.  Now^  as 
far  as  any  impetus  which  causes  the  head  of 
the  bone  to  move  backward  or  forward,  or  to 
either  side  is  concerned,  the  effect  produced  in 
the  fractured  part,  would  be  similar  to  that  pro- 
duced in  the  upper  portion  of  stick,  allowing 
for  any  little  variation  which  a momentary 
action  of  the  muscles  may  occasion ; but  the 
motion  produced  by  rolling  the  upper  portion 
of  stick,  would  not  occur  in  a case  of  fractured 
thigh,  because  the  pelvis  moves  readily  upon 
the  head  of  the  femur  in  all  directions  ; conse- 
quently, the  upper  portion  of  the  bone  would  ■ 
not  obey  the  slight  rotatory  motions  of  the 
pelvis,  but  of  course  it  would  be  influenced  if 
the  rotatory  motion  of  the  pelvis  be  compounded 
with  any  other  variety.  Were  this  compound 
movement  to  take  place,  the  upper  portion  of 
the  bone  would  be  at  once  carried  out  of  a na- 
tural line  with  the  lower.  The  fact  that  the 
pelvis  may  roll  slightly  upon  the  head  of  the 
thigh-bone,  or  the  head  of  the  thigh-bone  upon 
the  pelvis,  is  very  important  to  recollect  in  the 
treatment  of  these  cases ; for,  when  the  thigh  is 
properly  supported,  the  surgeon  may  roll  it  out- 
ward, so  that  it  may  lie  between  the  position 
upon  the  heel  and  the  side,  and  replace  it  upon 
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the  heel  at  pleasure  with  impunity.  We  inust^ 
however,  guard  against  that  motion,  which 
might  be  produced  in  the  situation  of  the  frac- 
ture, by  raising  the  pelvis,  or  by  carrying  it  to 
either  side.  This  can  be  done  only  by  con- 
necting the  apparatus  with  the  pelvis,  so  that 
the  apparatus  shall  receive  the  impulse^  and  not 
the  upper  end  of  the  femur. 

1 employ  for  this  purpose  a strap,  guarded 
with  a sliding  pad,  and  long  enough  to  reach 
round  the  thigh  and  round  the  pelvis.  This 
strap,  represented  by  Fig.  3,  must  be  regarded 
as  a very  important  part  of  the  apparatus,  when 
it  is  used  for  fractures  of  the  thigh. 

It  will  be  recollected  that,  in  my  last  experi- 
ment, I made  use  of  one  long  back  splint,  and 
of  three  which  were  the  same  length  as  the 
two  upper  pieces  of  stick  ; these  were  applied, 
and  secured  upon  the  muscular  fibre,  and  when 
the  foot-piece  of  the  long  portion  was  fastened 
to  the  foot-stick,  they  were  found  sufficient  to 
prevent  any  independent  motion  of  either  of  the 
pieces  of  stick,  when  an  impetus  was  given  to 
the  splints,  so  as  to  cause  them  to  move  simul- 
taneously in  any  direction.  Acting  upon  the 
strength  of  this  experiment,  I have  had  con- 
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structed  three  short  splints  (Fig,  4^  5^  6),  which 
should  be  long  enough  to  reach  from  the  upper 
end  of  the  thigh,  to  the  lower  part  of  the  con- 
dyl  es  of  the  femur.  Great  care  should  be  taken 
to  have  these  splints  made  so  as  to  give  equal 
support  to  the  lateral  and  front  parts  of  the 
thigh.  If  this  caution  be  neglected,  transverse 
displacement  will  be  likely  to  occur,  and  con- 
sequent deformity.  The  longest  of  these  splints 
is  adapted  to  the  outer  side  of  the  thigh,  the 
next  in  lengh  to  the  front,  and  the  shortest  to 
the  inner  side.  They  have  all  a strap  placed 
upon  their  convex  side,  the  use  of  which  will 
presently  appear. 

So  much  for  the  apparatus,  as  far  as  relates 
to  fractures  of  the  thigh ; now  for  the  mode  of 
using  it. 

When  called  to  a case  of  simple  transverse 
fracture  of  the  thigh  across  the  middle,  the 
surgeon  should  first  observe,  whether  the  frac- 
ture is  in  the  right  or  left  femur,  and  should 
connect  the  thigh-piece,  which  is  proper  for  the 
limb  in  which  the  fracture  exists,  to  that  por- 
tion of  the  apparatus  destined  to  support  the 
leg,  and  fix  them  together  at  an  angle  of  about 
sixty  degrees,  which  is  a sufficient  degree  of 
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Mode  of  pad- 
ding. 


flexion  for  a fracture  in  this  situation.  This 
may  be  done  accurately  enough  by  putting  the 
brass  foot-piece  upon  the  fourth  tooth  of  the 
rack.  The  surgeon  should  then  place  the  ap- 
paratus with  the  brass  plate  connected  under 
the  sound  limb,  and  adapt  it  to  the  length  of 
this,  by  moving  the  foot-board  and  sliding  brass 
plate,  so  as  to  lengthen  or  shorten  the  instru- 
ment as  the  case  may  require.  The  foot-board 
should  be  so  placed,  that  the  heel  of  the  foot 
may  nearly  touch  the  sole  of  the  shoe  appended 
to  it.  Then,  as  the  limb  lies  upon  the  apparatus, 
and  as  the  apparatus  is  being  brought  up  firmly 
against  the  back  of  the  leg  by  an  assistant,  wdth 
the  angle  opposite  the  knee-joint,  the  sliding 
plate  should  be  fixed  just  anterior  to  the  tube- 
rosity of  the  ischium,  or  in  other  words,  that 
situation  which  would  be  considered,  were  the 
body  in  the  erect  position,  immediately  below  it. 

Having  adapted  the  apparatus  to  the  length 
of  the  sound  limb,  the  surgeon  should  superin- 
tend the  construction  of  a pad  to  lie  upon  the 
apparatus.  This  should  be  made  of  thick  coarse 
flannel.^  The  number  of  layers  to  make  a 

* For  hospital  practice  I have  recommended  the  use  of 
the  old  rug’s  instead  of  flannel.  These  answer  as  well  as  the 
flannel.  The  number  of  layers  must  be  regulated  by  the 
thickness  of  the  rugs. 
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proper  pad^  must  of  course  depend  upon  the 
thickness  of  the  flannel.  If  what  is  called 
coarse  house-flannel  be  employed,  from  six  to 
eight  layers  will  be  required ; if  thick  blanket 
flannel,  not  more  than  about  five  or  six  layers 
will  be  necessary.  I scarcely  need  mention  that 
the  pad  should  be  neatly  covered  with  soft  linen 
or  soft  calico,  in  such  a manner  that  no  seams 
may  come  in  contact  with  the  skin  of  the  pa- 
tient. 1 might  observe,  that  I never  make  use 
of  tow  or  wadding  for  common  pads.  These  ma- 
terials shift  their  situation,  get  lumpy,  and  pro- 
duce irregular  pressure  in  certain  situations,  and 
do  not  protect  the  skin  against  the  influence  of 
the  apparatus  where  partial  pressure  is  required. 
They  serve  well  enough,  however,  as  adjuncts  to 
the  principal  pads,  for  the  purpose  of  filling  up 
hollows,  rounding  angles,  &c.  Near  the  upper 
end  of  the  pad  should  be  fixed  two  pieces  of  tape. 
These  are  tied  round  the  bars  of  the  brass  plate 
(l^  z,  2,  page  335),  so  as  to  confine  the  end 
of  the  pad  over  the  end  of  this  plate.  If  this 
precaution  be  neglected,  the  pad  soon  shifts 
from  its  proper  situation,  and  the  integuments 
covering  the  tuberosity  of  the  ischium  become 
left  to  the  pressure  of  the  bare  end  of  the  brass 
plate,  which  in  a short  time  produces  a degree 
of  inconvenience  not  easily  borne  by  the  patient. 
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with  the  pad. 


I have  seen  the  skin  ulcerated  from  this  cause, 
which  of  course  is  a great  evil,  as  the  patient 
can  with  difficulty  bear  the  pressure  of  the 
upper  end  of  the  apparatus  after  this  has  taken 
place. 

The  apparatus  with  the  pad  confined  upon  it, 
should  be  again  placed  under  the  sound  limb, 
and  drawn  down  with  the  limb  upon  it  as  be- 
fore. This  will  enable  the  surgeon  to  ascertain 
any  little  alteration  which  the  thickness  of  the 
pad  may  render  it  necessary  to  make  in  the 
situation  of  the  sliding-plate,  or  the  foot-board. 
Great  care  should  be  taken  in  fixing  these  parts 
of  the  apparatus  properly,  for  the  result  of  the 
case  will  much  depend  upon  the  accuracy  with 
which  the  apparatus  is  adapted  to  the  length 
of  the  sound  limb.  When  it  is  well  adapted  to 
the  sound  limb,  it  is  sure  to  answer  for  that 
which  is  injured,  the  natural  length  of  the  two 
limbs  being  the  same. 

We  should  always  remember  that  the  thigh- 
part  of  the  apparatus  is  to  support  the  back  of 
the  thigh,  and  at  the  same  time  to  prevent  re- 
traction, which  it  does  by  resisting  the  action  of 
the  muscles  till  the  union  is  completed.  The 
apparatus  acts  as  a temporary  bone,  one  part 
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resting  against  the  tuberosity  of  the  ischium, 
and  the  other  against  the  back  of  the  leg ; but, 
in  order  that  it  may  produce  this  effect,  it  must 
be  regulated  with  great  care. 

The  apparatus  having  been  bent  to  a proper 
angle  and  adapted  to  the  natural  length  of  the 
limb,  the  surgeon  should  notice  the  form  of  the 
calf  of  the  leg  and  of  the  thigh  ; and  if  it  should 
appear  to  him  that  the  hollowed  part  of  the 
leg-piece  is  too  deep  for  the  calf  of  the  leg  to 
lie  easy  when  it  becomes  a little  flattened,  which 
it  always  does  during  the  continuance  of  the 
pressure,  he  should  place  some  wadding  or  tow 
between  the  pad  and  the  apparatus,  between 
the  pad  and  the  limb  ; he  should  also  place  a 
layer  between  the  pad  and  the  thigh-part  of  the 
apparatus,  varying  in  thickness  according  to  the 
muscularity  or  thickness  of  the  thigh.  The  ob- 
ject of  this  is  to  support  the  back  of  the  femur, 
so  as  to  maintain  its  natural  arched  form,  and 
to  assist  in  rounding  the  angle  of  the  apparatus, 
so  that  the  limb  may  rest  easily  upon  it.  If  it 
should  not  appear  requisite  to  place  any  wad- 
ding or  tow  to  fill  up  the  hollow  for  the  calf  of 
the  leg,  a little  should  always  be  put  between 
the  pad  and  the  upper  end  of  the  leg-piece,  in 
order  to  assist  in  rounding  the  angle  formed  by 
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the  leg  and  thigh-pieces^  and  to  prevent  the  in- 
teguments covering  the  bicepital  process  of  the 
fibula  from  receiving  undue  pressure. 

When  called  to  patients  who  have  had  this 
apparatus  applied  by  others^  I frequently  ob- 
serve that  they  complain  of  pain  at  the  back  of 
the  knee,  just  where  the  limb  rests  upon  the 
angle  of  the  instrument.  This  is  an  evil  which 
always  arises  from  inattention  to  padding,  as 
the  following  case  will  serve  to  illustrate. 

A boy  about  17  years  of  age,  had  a frac- 
ture of  the  middle  of  the  femur,  for  the  ma- 
nagement of  which  my  apparatus  was  em- 
ployed. The  boy  complained  a good  deal  of 
the  inconvenience  which  he  experienced  in  the 
ham,  during  the  early  part  of  the  treatment. 
When  the  bone  was  united,  and  the  apparatus 
removed,  it  was  found  that  the  skin  of  the  ham 
was  ulcerated  in  several  places.  About  a week 
after  the  apparatus  was  removed,  the  boy  un- 
fortunatelv  broke  the  femur  ag^ain  in  the  same 
place.  I had  now  the  application  of  the  appa- 
ratus, and  I found,  when  it  was  properly  padded, 
that  the  limb  lay  easily  upon  it,  notwithstand- 
inp;  the  existence  of  the  sores.  The  sores  were 

O 

dressed  daily  without  disturbing  the  limb  ; and 
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when  the  apparatus  was  again  removed^  they 
were  nearly^  if  not  quite  healed. 

A little  care  taken  in  padding  the  leg  and 
thigh-part  of  the  apparatus  with  wadding  or 
tow,  placed  under  the  common  pad,  close  up 
to  the  angle,  (not  over  it,)  so  as  to  round  it, 
and  enlarore  the  surface  for  the  knee  to  rest 
upon,  will  prevent  the  occurrence  of  such  mis- 
chief. 

When  the  apparatus  and  the  splints  which 
are  used  with  it  for  fractures  of  the  femur,  are 
properly  padded,  the  surgeon  may  place  the 
pelvis-strap  between  the  bars  and  the  plate  of  the 
sliding  portion,  and  commence  the  application, 
(see  Fig,  4,  p.  348^,  taking  care,  however, 
previously  to  bandage  the  limb  neatly  with  a 
common  roller,  from  the  toes  to  the  knee  : this 
having  been  done,  an  assistant  should  take  the 
small  of  the  leg  in  one  hand,  and  place  the  other 
under  the  knee,  and  then  gradually  raise  the 
limb,  and  at  the  same  time  keep  the  knee  bent 
and  the  thigh  extended.  When  this  is  ma- 
naged adroitly,  the  patient  suffers  very  little 
pain.  If  the  limb  be  lying  upon  the  side,  the 
assistant  should  gradually  turn  it  round  upon 
the  heel,  and  the  patient  should,  at  the  same 
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time,  place  himself  upon  the  back.  When  the 
limb  is  raised  sufficiently,  and  brought  into  a 
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proper  direction^  the  surgeon  should  place  the 
apparatus  under  it^  and  then  desire  the  assistant 
to  lower  the  limb^  and  lay  it  upon  the  appa- 
ratus^ placing  the  foot  in  the  shoe,  which  should^ 
have  a pad  of  flannel,  covered  with  soft  linen  on 
the  inside  of  the  heel,  for  the  heel  of  the  foot 
to  rest  upon.  The  pad  for  the  heel  of  the  shoe, 
and  also  those  for  the  short  splints,  I make 
about  two-thirds  of  the  thickness  of  the  long  pad 
which  lies  upon  the  planes  of  the  apparatus. 
The  shoe,  a,  should  now  be  confined  over  the 
instep  comfortably  close,  and  regulated  so  as  to 
support  the  w'eight  of  the  foot.  The  foot- 
board, b,  and  leg-piece  should  be  placed  nearly 
at  a right  angle,  in  order  to  keep  the  foot 
steadily  at  an  easy  degree  of  flexion.  Some- 
times I apply  the  shoe  before  the  limb  is  placed 
upon  the  apparatus  : this,  however,  in  fractures 
of  the  thigh,  is  a matter  of  little  consequence. 

When  the  foot  is  secured  to  the  foot-board, 
our  next  point  is  to  give  equal  support  to  the 
leg,  and  fix  it  to  the  leg-part  of  the  apparatus. 
In  ordqr  to  make  the  bearing  regular  from  the 
knee  to  the  foot,  I place  some  wadding,  c,  under 
the  small  of  the  leg,  between  the  long  pad  and 
the  apparatus  ; the  quantity  of  which,  should 
of  course,  be  regulated  according  to  the  thick- 
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ness  of  the  calf^  and  length  of  the  heel.  The 
leg  might  be  properly  confined  to  the  leg-part 
of  the  apparatus^  either  by  a bit  of  common 
splint  padded^  and  confined  upon  the  front  of 
the  leg  with  a couple  of  straps,  carried  round 
the  limb  over  the  apparatus,  or  by  a short 
roller,  carried  in  a spiral  direction  round 
the  leg,  ov^er  the  leg-part  of  the  apparatus.  I 
have  now  generally  recourse  to  the  latter  me- 
thod, as  that  which  seems  upon  the  whole  the 
most  comfortable  to  the  patient.  Thus  the 
leg  lies  upon  a pad  moulded  to  its  shape,  and 
is  at  the  same  time  so  securely  fixed,  that  it 
cannot  shift  from  its  proper  situation  upon  the 
apparatus. 

•> 

The  foot  and  leg  being  fixed  to  the  appa- 
ratus, our  next  business  is  to  confine  the  frac- 
tured parts  in  their  natural  position.  With 
this  view,  the  assistant  should  take  the  appa- 
ratus and  the  knee  between  his  hands,  arid 
steadily  and  gradually  extend  the  thigh  in  a 
line  with  the  thigh-part  of  the  apparatus,  which 
is  supported  by  the  surgeon  close  up  against 
the  back  of  the  thigh.  The  extension  should 
be  continued  till  the  surgeon  finds  that  the 
upper  end  of  the  apparatus  occupies  the  same 
situation  with  respect  to  the  tuberosity  of  the 


351 


ischium^  which  it  did  when  placed  upon  the 
sound  limb.  This  having  been  done^  the  ap- 
paratus should  be  kept  in  this  situation,  while 
the  surgeon  ascertains  that  the  fractured  ends 
of  the  bone  are  brought  into  proper  coaptation, 
and  applies  the  short  splints.  The  longest  of 
these  should  (see  page  335^,  be  placed  on  the 
outer  side,  c,  and  should  reaeh  from  the  top  of 
the  trochanter  major  to  the  lower  part  of  the 
outer  condyle  ; the  shortest  should  be  placed 
on  the  inner  side,  and  should  reaeh  from  the 
pubis  to  the  lower  part  of  the  inner  eondyle ; 
and  the  other,  y*,  should  lie  on  the  front  of  the 
thigh,  and  extend  from  a little  below  the  supe- 
rior anterior  spinous  process  of  the  ilium,  to 
the  base  of  the  patella.  The  splints  being 
adapted,  the  whole  should  be  secured  by  straps 

g,  g,  fixed  to  the  back  of  the  apparatus.  The 
pelvis-strap,  A,  should  now  be  carried  round  the 
limb  under  the  strips  of  leather,  on  the  baeks 
of  the  short  splints,  and  made  to  cross  on  the 
outer  side,  and  then  the  hucMe-end  with  the 
sliding-pad  should  be  carried  round  the  pelvis, 
and  made  to  meet  the  other  end  in  front,  where 
it  should  be  buckled. 

The  surgeon  has  now  the  whole  limb  under 
his  command,  and  he  should  see  that  every  part 
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of  the  apparatus  is  adjusted  with  great  nicety. 
He  should  again  notice  the  situation  of  the 
upper  end  of  the  apparatus^  and,  if  it  should 
have  moved  from  its  proper  bearing  upon  the 
tuberosity  of  the  ischium,  during  the  buck- 
ling of  the  straps,  he  should  again  replace  it. 
He  should  observe  that  the  short  splints  are  so 
fixed,  that  they  cannot  move  from  their  proper 
situation.  In  order  to  guard  against  this  evil, 
it  is  better  to  give  some  of  the  short  straps  a 
twist  round  the  leathers  fixed  upon  the  backs 
of  the  splints. 


Time  for  ap- 
plying the  ap- 
paratus. 


The  limb  may  be  secured  in  this  way  as  soon 
as  the  inflammation  arising  from  the  injury  is 
sufficiently  got  under,  which  is  usually  in  the 
course  of  three  or  four  days.  Previous  to  this 
period,  the  front  splint  should  be  omitted,  and 
the  other  two  short  splints  should  be  confined 
upon  the  limb,  by  means  of  a roller  carried 
round  the  limb,  over  them  and  the  apparatus. 
The  object  of  this  difference  in  the  mode  of 
supporting  the  limb,  is  to  allow  of  the  applica- 
tion of  evaporating  lotions,  See.  during  the  first 
two  or  three  days,  or  as  long  as  the  condition 
of  the  soft  parts  may  require.  During  the  con- 
tinuance of  such  applications,  the  patient  should 
lie  upon  his  back,  and  the  limb  should  be  sup- 


353 


ported  in  that  position  which  is  termed  upon 
the  heel/’  or  flat  upon  the  outer  side. 

When  all  the  splints  are  applied,  and  the  Position, 
straps  are  firmly  buckled,  so  that  the  fractured 
ends  cannot  become  displaced  either  in  the 
lateral  or  longitudinal  direction,  the  surgeon 
may  alter  the  position  of  the  limb  from  the 
heel  to  the  side,  or  from  the  side  to  the  heel. 

But  the  limb  should  not  be  allowed  to  continue 
upon  the  side.  Half  way  between  the  side  and 
the  heel  is  a better  position  for  a continuance. 

I generally  place  the  limb  upon  the  heel,  or  a 
very  little  rolled  outward.  The  limb  is  main- 
tained in  either  of  these  positions  by  means  of 
pillows,  assisted  by  a couple  of  tapes,  /*,  z.  Fig. 

4,  carried  from  the  lower  end  of  the  apparatus 
to  the  foot  of  the  bed.  There  is  occasionally 
some  advantage  in  placing  the  limb  in  a posi- 
tion a little  inclined  outwards,  especially  in 
persons  whose  skin  is  thin,  and  very  easily  ir- 
ritated. In  such  persons,  the  pelvis-strap,  when 
strained  to  the  necessary  degree  of  tightness  to 
keep  the  thigh- part  of  the  apparatus  close  up 
against  the  back  of  the  thigh,  presses  harder 
than  can  be  borne  without  inconvenience,  when 
the  limb  is  kept  altogether  upon  the  heel.  If 
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the  limb  is  a little  rolled  outward,  and  sup- 
ported by  pillows,  a portion  of  the  weight  is 
. thrown  upon  the  pillows,  and  consequently  the 
pressure  of  the  pelvis-strap  is  diminished.  When 
this  position  is  resorted  to,  the  patient  may  turn 
round  a little  upon  the  side,  or  rest  upon  his 
back,  without  any  danger  of  disturbing  the  pro- 
per coaptation  of  the  different  portions  of  the 
bone.  He  may  indeed,  if  careful,  and  not  likely 
to  exceed  any  liberty  that  might  be  given  to 
him,  be  permitted  to  move  the  limb  passively 
himself  from  the  heel  to  the  side  and  from  the 
side  to  the  heel  at  pleasure,  when  the  fracture 
is  transverse  or  nearly  so,  and  not  attended  with 
much  laceration  of  the  soft  parts  ; but  the  sur- 
geon must  be  on  his  guard,  that  he  does  not 
give  this  liberty  to  any  person  in  whom  he  has 
not  the  greatest  confidence.  Some  surgeons 
may  suppose  that  the  privilege  of  moving  the 
limb  is  too  great  to  be  intrusted  to  any  patient, 
and  one  which  must  often  be  followed  by  unfa- 
vourable consequences.  It  would  be  folly  to 
argue  upon  the  propriety  of  giving  so  great  a 
liberty  to  patients  generally ; but,  when  the  in- 
dividual is  trustworthy,  and  the  fracture  is  of 
the  description  I have  stated,  I believe  it  might 
be  done  with  impunity,  as  the  following  cases 
will  serve  to  shew. 
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A healthy  man,  set.  20,  in  St.  Thomas’s  Hos-  Case, 
pital,  under  Mr.  Green,  had  a transverse  frac- 
ture of  the  thigh,  extending  through  the  middle 
third,  produced  by  the  wheel  of  a waggon  as  it 
passed  over  the  limb.  Two  days  after  the  acci- 
dent, my  apparatus  was  applied  with  three  short 
splints  upon  the  thigh,  in  the  manner  I have 
directed,  and  I desired  the  man  to  place  his 
limb  in  any  position  most  comfortable  to  him- 
self^ and  to  alter  it  at  pleasure  either  from  the 
heel  to  the  side,  or  from  the  side  to  the  heel, 
taking  care  to  turn  the  body  at  the  same  time. 

He  was  desired  to  move  the  limb  by  means  of 
his  hands,  as  he  lay  in  the  horizontal  position, 
and  not  by  exerting  the  muscles  attached  to  it. 

He  was  also  directed  to  have  his  bed  made  every 
other  day  ; for  this  purpose  he  was  carefully 
lifted  out  of  bed  in  the  horizontal  position,  and 
placed  upon  the  next  bed  or  on  the  floor.  This 
line  of  treatment  was  continued  for  a month,  at 
the  expiration  of  which  the  bone  was  found 
united.  He  continued,  however,  to  wear  the 
apparatus  another  week.  The  fracture  united 
without  retraction  or  other  deformity,  and  the 
limb  was  so  strong  at  the  expiration  of  six 
weeks  from  the  time  of  the  accident,  that  the 
man  was  able  to  walk  without  the  aid  of  crutches 
or  any  other  assistance. 
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A healthy  man^  set.  26,  in  St.  Thomas’s  Hos- 
pital, was  placed  under  my  care  by  Mr.  Travers, 
having  a simple  transverse  fracture  of  the  femur 
across  the  middle.  The  injury  was  occasioned 
by  the  wheel  of  a cart,  which  passed  over  the 
limb  at  the  seat  of  fracture.  The  soft  parts 
were  much  bruised,  and  considerable  tension 
followed  the  accident. 

The  apparatus  was  applied  on  the  fourth  day 
after  the  accident,  and  he  had  his  bed  made  as 
soon  as  it  was  properly  adjusted,  which  was  re- 
peated during  the  uniting  process  as  often  as  he 
wished.  He  was  allowed  to  place  his  limb  in 
any  position  most  congenial  to  his  feelings, 
either  on  the  heel  or  on  the  side,  and  to  alter 
the  position  at  pleasure. 

V 

The  uniting  process  went  on  very  favourably. 
The  instrument  was  removed  at  the  end  of  the 
fifth  week,  and  at  the  expiration  of  the  sixth, 
the  man  was  able  to  walk  the  ward  without 
crutch  or  stick. 

He  has  since  informed  me,  that  the  limb  was 
so  strong  as  the  end  of  ten  weeks  after  the  acci- 
dent, that  he  actually  carried  a sack  of  malt  the 
distance  of  fifteen  yards,  without  experiencing 
any  injurious  consequence. 
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During  the  uniting  process,  the  surgeon 
should  attend  to  three  points  particularly,  vi%,^ 
he  must  take  care  that  the  instrument  does  not 
ride  over  the  tuberosity  of  the  ischium ; he 
must  take  care  that  the  circular  straps  are  kept 
closely  buckled  ; and  that  the  patient  does  not 
move  the  limb  by  the  exertion  of  its  own  mus- 
cles. The  reason  of  these  three  directions  will 
immediately  appear.  The  riding  of  the  instru- 
ment indicates  that  the  fractured  ends  of  the 
bone  overlap,  and  if  they  be  permitted  to  re- 
main, they  will  unite  in  this  unnatural  posi- 
tion, and  the  consequence  will  be  a'  shortened 
limb.  If  the  circular  straps  be  not  kept  closely 
buckled,  the  fractured  ends  may  become  dis- 
placed in  the  transverse  direction,  and  if  they 
unite  while  so  displaced,  what  I call  angular  de- 
formity of  the  femur,  will  be  the  result.  If  the 
patient  wants  to  have  the  limb  moved,  it  should 
be  done  either  by  his  own  hand  or  by  an  at- 
tendant, always  remembering  that  whatever 
motion  is  given  to  the  limb,  should  be  gentle 
and  entirely  passive.  He  should  never  raise  it 
himself  from  the  bed,  but  simply  roll  it  as  it 
were  upon  a pivot.  If  the  patient  attempts  to 
move  the  limb  by  its  own  powers,  he  will  incur 
the  danger  of  displacing  the  upper  portion  of 
the  bone  ; for  the  muscles,  which  he  as  cushions 
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between  the  splints  and  the  bone,  have  but  little 
influence  in  preventing  the  effects  of  those  whose 
action  may  tend  to  produce  displacement.  I 
am  therefore  of  opinion,  that  such  a practice 
should  never  be  allowed.  I do  not  say  that  the 
exertion  of  the  muscles  inserted  into  the  bone, 
sufficiently  to  move  the  fractured  limb,  would 
be  absolutely  followed  by  want  of  union,  or  by 
deformity  of  the  limb,  on  the  contrary  I know 
it  might  sometimes  be  done  without  the  occur- 
rence of  any  apparent  injury.  A man  in  St. 
Thomas's  Hospital,  put  the  powers  of  the  ap- 
paratus in  holding  the  fractured  parts  in  proper 
apposition,  under  such  circumstances,  strongly 
to  the  test. 

Case.  This  man  was  60  years  of  age.  He  was  ad- 

mitted under  the  care  of  Mr.  Green,  on  the 
4th  of  July,  1823,  with  a fracture  of  the  right 
femur,  situated  at  the  upper  part  of  the  middle 
third.  The  fracture  was  produced  by  a butt  of 
beer,  which  pushed  him  backward  and  fell  upon 
him  as  he  lay  upon  the  ground.  Boyer’s  appara- 
tus and  short  splints,  were  applied  the  same  day 
four  or  five  hours  after  the  accident,  and  were 
worn  with  difficulty  for  sixteen  days,  the  man 
frequently  complaining  of  much  pain. 
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On  the  eighteenth  day,  I superintended  the 
application  of  my  apparatus  by  Mr.  Green’s 
request.  The  fracture  was  at  this  time  quite 
loose,  and  the  fractured  ends  displaced.  As  soon 
as  the  apparatus  was  properly  adjusted,  he  said 
the  limb  felt  strong,  and  he  apparently  expe- 
rienced considerable  pleasure  in  giving  us  occu- 
lar  proof  of  his  assertion  ; for,  notwithstanding 
we  strictly  enjoined  him  to  keep  the  limb  quiet, 

he  frequently  moved  it  from  the  heel  to  the 
* 

side,  and  from  the  side  to  the  heel,  with  as  little 
ceremony  as  if  the  bone  had  been  entire.  This 
he  did  without  any  assistance,  merely  by  the 
action  of  the  muscles  of  the  limb.  I several 
times  saw  him  sitting  upon  the  edge  of  the  bed 
using  the  bed-pan,  and  when  I remonstrated 
with  him  upon  the  impropriety  of  his  conduct, 
he  told  me  that  he  could  not  use  the  bed-pan 
in  the  horizontal  posture,  and  as  no  one  would 
help  him  out  of  bed,  he  was  obliged  to  get  out 
himself. 

I felt  much  anxiety  about  this  case,  fearing 
the  bone  would  not  unite  ; but,  contrary,  I be- 
lieve, to  the  expectation  of  all  present,  it  was 
found,  when  the  apparatus  was  removed  on  the 
30th  of  September,  a period  little  more  than 
two  months  from  the  time  of  its  first  applica- 
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Oblique  frac- 
tures. 


tion^  that  the  bone  was  consolidated  with  a 
superabundance  of  callus,  and  no  shortening  or 
deformity  had  taken  place. 

This  man  was  in  his  dotage,  which  is  suffi- 
cient to  account  for  his  inattention  to  the  direc- 
tions that  were  given  to  him.  The  bone  provi- 
dentially united,  but  I cannot  suppose  that  the 
practice  indicated  by  the  favourable  result  of 
the  case,  could  be  generally  followed  with 
impunity. 

With  respect  to  oblique  fractures  of  the  mid- 
dle third,  which  are  far  more  common  than 
transverse,!  mav  make  a few  additional  remarks, 
as  they  require  more  attention  in  the  treat- 
ment ; but  this  attention  is  to  be  given  more  to 
the  employment  of  additional  padding  than  to 
any  other  circumstance  in  the  application  of  the 
apparatus.  This  must  be  introduced  so  as  to 
suit  the  particular  case  in  hand.  If  the  frac- 
ture extends  downward  and  outward,  the  sur- 
geon should  take  care  to  pad  his  lateral  splints 
in  such  a way  as  to  make  them  press  rather 
more  firmly  upon  the  inner  side  of  the  lower 
portion  of  the  bone,  and  upon  the  outer  side  of 
the  upper  portion,  than  upon  any  other  part. 
By  this  simple  management,  the  fractured  sur- 
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faces  are  kept  closely  applied  to  each  other. 
Should  the  surgeon  incautiously  pad  the  splints 
in  sueh  a manner  as  to  produce  the  greater  pres- 
sure upon  the  outer  side  of  the  lower  portion  of 
the  bone,  and  upon  the  inner  side  of  the  upper 
portion,  in  a case  of  the  description  1 have  men- 
tioned, it  must  be  evident  that  he  would  cause 
his  lateral  splints  to  act  upon  the  two  portions 
of  bone,  so  as  to  keep  the  fractured  surfaces 
asunder;  and  the  least  evil  he  could  expect  under 
such  circumstances,  would  be  a very  tardy 
union,  and  most  probably  he  would  produce  no 
union  by  the  intervention  of  callus.  The  prin- 
ciple here  inculcated,  applies  not  only  to  frac- 
tures extending  downward  and  outward,  but  to 
all  other  oblique  fractures  of  this  part  of  the 
femur.  We  should  consider  the  direction  which 
the  fracture  takes  through  the  bone,  and  adapt 
our  pressure,  so  as  to  keep  the  fractured  sur- 
faces in  close  apposition.  If  this  and  the  other 
directions  I have  mentioned,  as  necessary  to  be 
observed  in  the  management  of  transvere  frac- 
tures, be  properly  attended  to  in  the  treatment 
of  those  which  are  oblique,  the  fractured  ends 
will  unite  in  their  natural  position,  the  limb  will 
be  found  free  from  deformity,  and  its  powers 
and  flexibility  will  be  speedily  restored. 
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Case. 


Case. 


Mr.  T.  set.  81,  fell  as  he  was  getting  off  a 
coach,  and  fractured  his  left  femur  across  the 
middle.  The  fracture  was  oblique,  and  attended 
with  sufficient  laceration  of  the  soft  parts  to 
allow  the  lower  portion  to  become  retracted 
two  inches  and  a half,  measuring  from  the  su- 
perior anterior  spinous  process  of  the  ilium  to 
the  base  of  the  patella. 

The  apparatus  was  applied,  and  he  was 
allowed  to  have  the  limb  moved  occasionally 
from  one  position  to  another,  and  to  have  his 
bed  made  every  two  or  three  days.  This  was 
done  without  producing  any  pain  or  sensation 
of  motion  in  the  fracture.  Eight  weeks  after 
the  accident,  the  apparatus  was  removed  and 
discontinued,  as  accurate  union  had  taken 
place. 

John  Murphy,  set,  41,  a patient  of  Mr. 
Green’s,  in  St.  Thomas’s  Hospital,  had  a very 
loose  fracture  of  the  femur,  produced  by  a 
violent  blow  against  a wheel.  The  fracture  was 
situated  at  the  lower  end  of  the  middle  third, 
and  extended  through  the  bone  obliquely  down- 
ward and  outward.  I found  the  limb  lying  upon 
a pillow,  much  distorted  and  swollen,  and  short- 
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€ned  about  two  inches.*  The  fractured  end  of 
the  lower  portion  was  drawn  up  along  the  inner 
side  of  that  of  the  upper  portion^  which  projected 
strongly  against  the  soft  parts  at  the  outer  side 
of  the  thigh. 

The  limb  was  put  up  lightly  in  my  apparatus 
the  day  after  the  accident,  and  kept  in  the  bent 
position  upon  the  heel.  The  straps  attached  to 
the  apparatus,  were  gradually  tightened  as  the 
tumefaction  subsided.  The  use  of  the  appa- 
ratus w^as  discontinued  at  the  end  of  five  weeks 
after  the  accident,  as  consolidation  of  the  bone 
had  ‘ taken  place.  The  limb  was  however,  dis- 
covered to  be  a quarter  of  an  inch  shorter  than 
the  opposite,  but  there  was  no  other  displace- 
ment observable,  and  this  in  the  course  of  a 
short  time  was  not  felt  in  the  act  of  progression. 
The  foot  was  in  its  proper  position,  and  the 
form  of  the  limb  appeared  to  be  in  every  res- 
pect quite  natural.  After  the  union  was  com- 
pleted, he  soon  recovered  the  free  use  of  the 
limb. 

* The  limb  being*  greatly  enlarged,  the  degree  of  over- 
lapping of  the  fractured  ends  could  not  be  ascertained  cor- 
rectly ; the  measure  indicated  it  to  be  about  two  inches,  but 
from  the  appearance  of  the  limb,  it  was  considerably  more. 
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Fractures  of 
the  lower  third 
of  the  femur — 
observations. 


The  treatment  of  fractures  of  the  lower  third 
of  the  femur,  has  been  considered  very  diffi- 
cult, and  in  truth,  I believe  it  is,  when  con- 
ducted with  any  of  the  contrivances  commonly 
employed,  for  I have  never  yet  seen  a single 
example  of  fracture  in  this  situation,  where  the 
adoption  of  these  contrivances  was  not  followed 
by  considerable  deformity  of  the  limb.  Sir 
Astley  Cooper,  speaking  of  oblique  fractures  of 
the  femur  just  above  the  condyles,  says,  “This 
is  a most  formidable  injury  as  regards  the  conse- 
quences which  it  produces  on  the  future  form 
and  use  of  the  limb,  for  they  are  liable  to  ter- 
minate most  unfortunately,  by  producing  defor- 
mity and  preventing  the  flexion  of  the  knee- 
joint.”  It  would  seem  that  surgeons  have  not 
only  made  use  of  means  incapable  of  support- 
ing the  fractured  parts  in  their  proper  apposi- 
tion, but  they  have  failed  to  investigate  these 
injuries  sufficiently  to  understand  their  nature. 
Even  our  illustrious  countryman.  Sir  Astley 
Cooper,  who  is  understood  to  be  constantly 
seeking  after  facts  upon  which  to  found  his 
practice,  speaks  of  oblique  fractures  above  the 
condyles  in  such  a manner  as  would  lead  his 
readers  to  suppose  that  the  bone  is  always 
broken  in  the  same  direction,  and  that  the 
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upper  portion  always  penetrates  the  rectus 
muscle.  In  his  Treatise  on  Dislocations  and 
Fractures  of  the  Joints,  (Ed,  1,  page  226),  he 
says,  It  is  only  of  late  years  that  I have  had 
an  opportunity  of  investigating  this  case  by 
dissection,  and  consequently  of  obtaining  any 
exact  knowledge  of  the  nature  of  the  injury. 
The  appearances  which  the  accident  produces 
is,  that  the  lower  and  broken  extremity  of  the 
shaft  of  the  bone  projects  and  forms  a sharp 
point  just  above  the  patella,  which  pierces  the 
rectus  muscle,  threatens  to  tear  the  skin,  and 
sometimes  does  so  ; whilst  the  patella,  tibia,  and 
condyles  of  the  os  femoris  sink  into  the  ham, 
and  are  drawn  upwards  behind  the  broken  ex- 
tremity of  the  shaft  of  the  os  femoris.”  Again, 
page  235,  speaking  of  the  treatment  of  this 
injury,  he  observes,  The  leg  is  to  be  first  bent, 
to  draw  the  rectus  muscle  over  the  broken  ex- 
tremity of  the  bone.”  I do  not  know  what 
other  inferences  can  be  drawn  from  Sir  Astley’s 
observations,  but  that  the  fracture  is  always  of 
that  description,  which  I have  called  downward 
and  forward,  or  nearly  in  this  line,  and  that  the 
rectus  muscle  is  invariably  pierced.  If  I am 
right  in  these  conclusions,  it  will  appear  that 
Sir  Astley  was  not  acquainted  with  the  varieties 
of  the  accident,  the  nature  of  which  he  thought 


366 


Case. 


he  had  discovered.  According  to  my  observa- 
tion, the  bone  is  divided  in  different  directions 
which  are  for  the  most  part  easily  distinguished 
from  one  another,  and  each  variety  is  usually 
attended  by  consequences  peculiar  to  itself.  Sir 
Astley  made  out  one  of  these,  and  as  far  I un- 
derstand him,  came  to  the  conclusion,  that  all 
oblique  fractures  in  this  situation  are  of  the 
description  of  which  he  speaks.  This  will  be 
found  very  far  from  correct. 

The  following  cases  extracted  from  Sir  A.  C.’s 
work,  will  show  the  difficulty  which  has  been 
experienced  in  managing  oblique  fractures  of 
the  femur  near  the  condyles  by  the  common 
modes  of  treatment;  and  they  are  certainly  good 
samples  of  what  I have  myself  repeatedly  ob- 
served under  the  operation  of  those  contrivances 
which  are  usually  adopted. 

Mr.  Kidd,  who  weighed  fifteen  stone^,  on 
the  9th  of  November,  1819,  fell  from  the 
height  of  twenty-one  feet,  upon  his  feet,  and 
broke  his  thigh-bone  just  above  the  knee  by  the 
severity  of  the  concussion.  The  fracture  was 
situated  immediately  above  the  condyles,  and 

the  broken  extremity  of  the  shaft  of  the  bone 

\ 

appeared  through  the  integuments  and  rectus 
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muscle  just  above  the  patella.  He  was  imme- 
diately carried  home,  and  I saw  him  with 
Mr.  Phillips,  surgeon  to  the  King’s  household, 
a short  time  after  the  accident.  We  agreed 
that  the  projecting  extremity  of  the  thigh-bone 
should  be  immediately  sawn  olf,  and  that  the 
edges  of  the  wound  should  be  approximated, 
so  as  to  render  the  fracture  simple  ; and  this 
was  immediately  done;  The  limb  was  placed 
upon  the  double-inclined  plane,  the  wound 
healed  without  difficulty,  and  our  first  object 
was  thus  accomplished.  On  the  30th  of  No- 
vember, splints  were  applied  in  order  to  press 
the  bones  firmly  together.  On  December  23, 
the  leg  was  straightened,  and  the  inclined  plane 
was  lowered  so  as  to  bring  the  limb  gradually 
into  a straight  position.  On  February  2d,  he 
sat  up  in  bed  ; on  the  7th  of  February,  the 
knee  having  been  moved,  the  fractured  bones 
appeared  to  separate,  and  on  the  14th  it  was 
clearly  ascertained  that  the  bone  was  not  united. 
On  the  Kith,  a leather  bandage  with  many 
straps,  was  tightly  bound  round  the  knee, 
having  previously  tried  the  position  upon  his 
side,  which  only  led  to  a greater  separation  of 
the  bone  ; he  was  therefore  again  placed  upon 
his  back.  On  the  3d  of  May  (about  twenty- 


368 

five  weeks  after  the  accident)  the  bone  was 
found  to  be  united^  and  on  the  12th  the  leather 
bandage  was  removed,  and  the  limb  placed  on 
a pillow.  On  the  10th  of  July,  he  moved 
from  one  side  of  the  bed  to  the  other  with  diffi- 
culty and  on  the  16th  was  placed  on  another 
bed,  which  was  obliged  to  be  adjusted  to  the 
exact  level  with  the  other  before  his  removal 
could  be  accomplished.  On  July  the  19th,  he 
was  removed  from  London  to  Kensington  on  a 
filter.  On  the  8th  of  August,  the  thigh  was 
fomented  in  order  to  remove  the  excessive  bulk 
it  had  acquired,  and  to  diminish  its  hardness, 
but  it  was  discontinued  on  the  14th,  because  it 
was  found  to  increase  the  swelling.  On  the 
15th,  the  leg  was  bathed  with  the  liquor  plumbi 
subacetatis  dilutus  and  spirits  of  wine,  the  skin 
having  been  ulcerated  from  the  time  that  the 
bandage  was  buckled  tight  around  the  knee. 
On  October  the  24th,  the  leg  was  placed  in  a 
gout-cradle.  On  the  16th  he  was  on  a sofa  for 
two  hours,  but  on  the  28th,  was  obliged  to  keep 
in  bed,  because  irritation  and  swelling  had  been 
produced  by  moving  on  the  two  preceding 
days.  On  November  the  3d,  he  was  wheeled 
into  another  room  on  a chair.  On  January 
29th,  1822,  he  was,  for  the  first  time,  on 
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crutches ; and  on  February  24tb,  being  about 
two  years  and  three  months  after  the  accident, 
he  first  walked  out  of  doors. 

His  present  state,  March,  1822,  is  as  follows. 
The  bone  above  the  knee  is  excessively  en- 
larged ; the  patella  is  fixed  below  the  broken 
extremity  of  the  shaft  of  the  bone,  the  point 
of  which  adheres  to  the  skin. 

Mr.  Kidd  possessed  a very  fine  constitution, 
for  his  pulse  after  the  accident  never  exceeded 
63,  and  although  the  rectus  muscle  was  pene- 
trated by  the  bone,  he  never  complained  of 
any  spasmodic  contraction  of  the  limb.” — Page 
228. 


The  injury  in  this  case  having  been  reduced 
to  the  state  of  a simple  fracture  so  soon  after 
the  accident,  it  must  be  regarded  in  all  its 
future  stages,  as  going  on  as  if  the  fracture  had 
been  originally  simple,  as  in  the  following  case, 
which  Sir  Astley  Cooper  attended  with  Mr. 
Welbank. — Page  231. 

Mr. , of  middle  age,  muscular  and  tall.  Case 

was  driving,  on  the  morning  of  the  20th  of  July 
1821,  in  the  neighbourhood  of  Leicester  Fields, 
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and  was  thrown  forward  out  of  his  gig  over  the 
horse,  which  had  fallen.  It  is  probable  the 
external  condyle  of  the  right  femur  received 
the  force  and  weight  of  his  descent  upon  the 
pavement.  He  was  brought  from  Leicester 
Fields  to  Chancery-lane  in  a coach,  with  his 
legs  out  of  the  door,  no  surgical  assistance 
having  been  yet  procured.  When  first  seen  by 
his  surgical  attendant,  he  was  lying  upon  his 
back  on  the  bed,  with  the  right  leg  bent,  and 
lying  across  the  middle  of  the  left  leg  at  an 
angle.  There  was  an  appearance  resembling 
the  lateral  dislocation  of  the  knee,  from  a deep 
hollow  close  to  the  joint,  and  on  its  external  or 
fibular  side  an  abrupt  and  sharp  projection  of 
bone  was  distinctly  observable.  Slight  exten- 
sion replaced  the  parts,  and  it  now  appeard  that 
the  thigh  had,  previously  to  the  reduction,  been 
bent  inwards  over  the  left,  upon  an  oblique 
fracture,  situated  close  to  the  patella.  The 
patella  itself  was  very  obscurely  felt  through  a 
circumscribed  effusion  in  front  of  the  joint. 
Just  above  the  situation  of  its  upper  edge,  might 
still  be  traced  the  ridge  of  the  fracture,  a slight 
groove  intervening  ; the  appearance,  indeed,  at 
this  and  later  periods  of  the  accident,  might 
have  been  mistaken  with  superficial  examina- 
tion for  the  transverse  fracture  of  the  patella. 
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Flexion  produced  great  projection  of  the  upper 
part  of  the  femur,  and  extension  readily  res- 
tored the  natural  appearance,  except  in  the 
swelling  in  the  front  of  the  patella.  The  cre- 
pitus was  very  indistinct,  if  at  all  observable. 

Little  more  was  done  during  the  first  week, 
than  steadying  the  joint  in  the  extended  posi- 
tion with  short  splints,  and  subduing  the  inflam- 
mation of  the  capsule,  which  supervened.  After 
this  period,  a long  splint  was  applied  from  the 
trochanter  major  to  the  outside  of  the  foot,  and 
an  opposing  short  splint  from  the  middle  of  the 
femur  to  the  middle  of  the  inside  of  the  leg,  and 
firmly  confined  by  tapes  and  buckles.  The  whole 
limb  was  supported  upon  an  inclined  plane,  and 
flexion  cautiously  obviated.  To  prevent  motion 
of  the  pelvis,  the  stools  were  removed  in  nap- 
kins. The  posture  was  not,  however,  steadily 
maintained  ; and,  it  was  frequently  found  that 
the  upper  point  of  bone  varied  in  its  degree  of 
projection,  and  at  different  times  more  or  less 
encroached  on  the  situation  of  the  upper  edge  of 
the  patella.  To  remedy  this,  slight  permanent 
extension,  with  weights  appended  to  the  foot 
were  adopted  with  advantage  ; though  I believe 
that  the  position  was  by  no  means  regularly 
maintained,  for  I have  since  understood  that  the 
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patient  not  unfrequently  even  had  his  back 
washed.  The  ridge  of  the  upper  portion  of 
the  femur  appeared  to  project  so  slightly,  that 
it  was  deemed  better  to  insure  union,  than  to 
add  to  the  frequency  of  disturbance,  by  being 
too  solicitous  of  exact  apposition. 

About  September  the  7th,  the  bone  was 
thought  sufficiently  united,  but  flexion  was  neir 
ther  attempted  by  the  surgeon,  nor  permitted 
to  the  patient.  On  September  the  10th,  the 
patient  was  removed  to  Eastbury,  Herts,  in  a 
litter-carriage,  as  his  health  was  suffering,  the 
limb  being  steadied  with  splints,  and  (the)  po- 
sition resumed  during  the  journey.  In  remov- 
ing from  one  bed  to  another,  and  in  other  alte- 
rations of  posture,  it  was  obvious  that  flexion 
produced  a greater  appearance  of  projection  of 
the  femur  than  had  been  anticipated.  This 
might  be  referred  to  drawing  or  rather  sinking 
of  the  patella  in  flexion,  and  indeed  it  could,  to 
appearance,  be  nearly  remedied  by  elevating  the 
leg  upon  the  thigh,  as  in  extension.  Under 
these  circumstances,  however,  rest  in  the  ex- 
tended posture  was  again  adopted  for  a fort- 
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night.  About  September  25th,  a second  exa- 
mination decided  the  necessity  for  further  rest, 
as  the  increase  of  projection  on  flexion  of  the 
knee  and  a slight  lateral  motion  induced  a be- 
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lief  of  infirm  union.  It  is  worthy  of  mention/ 
that  the  immediate  vicinity  of  the  joint,  the 
mobility  of  the  patella,  and  the  general  thicken- 
ing, rendered  all  examinations  of  extreme  diffi- 
culty and  uncertainty.  A circular  belt  was 
tightly  girded  upon  the  situation  of  the  injury^ 
with  a view  of  compressing  the  fracture,  and 
maintaining  the  parts  in  firm  apposition.  Oc- 
tober 16th,  the  union  was  considered  complete, 
and  the  patient  was  allowed  to  get  up.  On 
November  the  1st,  he  resumed  his  professional 
duties  as  an  advocate.  For  a considerable  pe- 
riod he  suffered  pain  and  swelling  of  the  limb? 
but  has  gradually  and  slowly  improved. 

May,  1822.  At  this  date  he  can  walk  about 
his  room,  without  the  assistance  either  of  crutch 
or  stick.  He  has  little  power  of  flexion  at  the 
knee-joint.  The  joint  is,  however,  apparently 
moveable  to  a certain  extent  beneath  the  pa- 
tella, which  bone  is  fixed  beneath  the  projecting 
edge  of  the  upper  portion  of  the  femur,  which 
evidently  overlaps  and  displaces  it.  There  is 
visible  shortening  of  the  limb,  and  the  contour 
of  the  thigh  is  somewhat  bowed  outward.” 

The  degree  of  shortening  which  took  place  in  Remarks, 
these  two  cases  is  not  mentioned,  but,  judging 
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from  the  nature  of  the  union,  there  is  reason  to 
suppose  that  this  was  considerable  in  both.  In 
order  to  obviate  the  evils  which  are  noticed  in 
these  two  cases,  Sir  Astley  recommends  us  to 
keep  the  limb  extended  in  the  straight  position 
with  his  modification  of  Boyer’s  splint,  men- 
tioned in  a former  section ; a mode  of  treat- 
ment which,  with  all  due  deference  to  this 
eminent  surgeon,  I will  venture  to  assert,  will 
not  be  found  productive  of  those  beneficial  ef- 
fects which  he  seems  to  anticipate. 

I shall  now  proceed  to  mention  that  plan  of 
treatment  which  I have  found  the  best  in  the 
management  of  fractures  of  the  lower  third  of 
the  femur,  which,  under  the  usual  modes  of 
treatment,  are  for  the  most  part,  as  in  the  two 
preceding  cases,  followed  by  most  direful  con- 
sequences to  the  patient. 

I employ  in  the  treatment  of  all  simple  frac- 
tures of  the  lower  third  of  the  femur,  the  appa- 
ratus which  I have  recommended  for  fractures 
which  occur  in  the  middle  third.  The  only 
difference  in  the  application  consists  in  fixing 
the  leg  and  thigh-pieces  together  at  a sharper 
angle  than  is  necessary  for  fractures  of  the 
middle  third  of  the  bone.  This  difference  in 
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tlie  angle  of  the  apparatus  is  made  with  a view 
to  relax  the  gastrocnemius  and  popliteus  mus- 
cles more  than  is  required  when  the  fracture 
is  situated  at  a greater  distance  from  the  con- 
dyles. This  might  be  regarded  as  a general 
rule^  applicable  to  all  those  oblique  and  trans- 
verse fractures  which  occur  immediately  above 
the  condyles.  It  might  be  observed,  however, 
that  when  the  fracture  divides  the  bone  in  a 
direction  downward  and  backward,  it  is  not  ne- 
cessary to  fix  the  apparatus  at  a more  acute  an- 
gle, than  when  the  fracture  is  in  the  middle  of 
the  femur ; for,  in  this  variety  of  fracture,  the 
action  of  the  gastrocnemius  and  popliteus  as- 
sists, as  has  been  said,  in  keeping  the  fractured 
surfaces  in  close  apposition,  provided  the  femur 
be  maintained  of  its  proper  length.  I do  not  thipk 
it  advisable  to  allow  the  patient  to  move  the  limb 
himself  in  these  cases  ; for,  if  the  fracture  be 
close  to  the  condyles,  the  short  splints  used 
with  the  apparatus,  may  not  have  a sufficient 
hold  of  the  lower  part  to  prevent  it  from  moving 
independently  of  the  upper.  The  patient,  how- 
ever, may  have  his  bed  made  as  often  as  is 
necessary  for  his  comforts,  and  may  have 
the  limb  moved  passively  by  an  attendant  at 
pleasure. 


Transverse 
fracture — case 
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A woman,  aged  70,  in  St.  Thomas’s  Hos- 
pital, under  Mr,  Green,  had  a transverse  frac- 
ture of  the  femur,  just  above  the  condyles,  pro- 
duced by  a fall  upon  the  knee.  This  person 
had  my  apparatus  applied,  under  my  direction, 
shortly  after  the  accident,  and  wore  it  for  six 
weeks.  The  bone  was  now  examined,  and 
found  united  with  the  fractured  parts  in  proper 
apposition. 

This  woman  could  bear  to  have  the  limb 
moved  freely,  and  to  have  her  bed  made,  with- 
out suffering  any  additional  inconvenience  in 
the  fracture.  After  the  union  of  the  bone  was 
completed,  she  soon  recovered  the  use  of  the 
limb. 

A woman,  eet.  70,  was  admitted  into  St.  Tho- 
mas’s Hospital,  under  the  care  of  Mr.  Travers, 
with  a loose  fracture  of  the  left  femur,  extend- 
ing obliquely  downward  and  forward,  just  above 
the  condyles,  which  was  occasioned  by  a 
fall  down  stairs.  The  tumefaction  which  fol- 
lowed the  accident  was  not  very  great.  The 
limb  was  first  placed  upon  the  double-inclined 
plane  or  common  fracture-box,  but  the  frac- 
tured ends  became  much  displaced,  and  the 
woman  suffered  greatly  in  consequence. 
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On  the  fifth  day,  the  shortening  of  the  limb 
was  an  ineh  and  three-quarters.  The  lower 
portion  of  the  bone  was  turned  rounds  so  that 
the  fractured  end  projected  in  the  hain^  while 
the  fractured  end  of  the  upper  portion  formed  a 
considerable  prominence  at  the  base  of  the  pa- 
tella. Mr.  Travers  now  recommended  the  ap- 
plication of  my  apparatus^  which  I assisted  in 
adjustings  in  the  manner  above  described.  She 
wore  the  apparatus  six  weeks,  at  the  expiration 
of  which  the  bone  was  found  firmly  united, with- 
out shortening  or  deformity  of  any  kind. 

This  woman  had  her  bed  made  several  times 
during  the  uniting  process,  and,  being  in  her  do- 
tage, put  the  powers  of  the  apparatus  to  the  test  in 
other  respects,  in  a most  extraordinary  manner. 
She  never  remained  long  in  the  same  position. 
I found  her  sometimes  on  her  back,  sometimes 
on  one  side,  and  sometimes  on  the  other,  and 
occasionally  raised  almost  to  the  sitting  posture. 
She  frequently  moved  the  limb  from  side  to 
side,  without  any  regard  to  the  consequences  of 
her  imprudence,  but  the  apparatus  secured  the 
different  parts  of  the  limb  so  firmly  in  relation 
to  one  another,  that,  notwithstanding  the  various 
movements  to  which  it  and  the  body  were  so 
incautiously  subjected,  I could  not  discover  that 
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she  ever  felt  any  motion  of  the  fractured  ends 
of  the  bone  from  the  time  the  apparatus  was 
first  applied.  She  recovered  the  complete  use 
of  the  limb  very  rapidly  for  a person  ot  her 
age.  Before  she  left  the  Hospital,  she  was  able 
to  walk  without  any  adventitious  assistance,  and 
almost  without  a limp. 

It  is  proper  to  notice,  that  this  patient  walked 
with  considerable  eversion  of  the  foot  before 
the  accident,  which  she  attributes  to  a previous 
injury  received  in  the  knee.  She  can  now, 
however,  walk  without  turning  the  foot  outward, 
though,  when  stepping  carelessly,  she  sometimes 
places  the  foot  upon  the  ground  with  the  toe 
everted  somewhat  more  than  the  opposite. 

A woman,  aged  50,  was  admitted  into  St. 
Thomas’s  Hospital,  under  Mr.  Green,  with  an 
oblique  fracture  of  the  left  femur,  extending 
through  the  bone  downward  and  outward,  com- 
mencing about  three  inches  and  a half  above 
the  condyles.  The  fracture  was  occasioned  by 
a fall  upon  the  limb,  and  was  attended  with 
great  laceration  of  the  surrounding  parts,  allow- 
ing the  broken  extremities  to  overlap  nearly 
three  inches.  The  fractured  end  of  the  upper 
portion  projected  on  the  outer  side  of  the  knee. 
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The  fractured  end  of  the  lower  portion  lay  to 
the  inner  side  of  that  of  the  upper,  and  was 
drawn  considerably  backward  by  the  action  of 
the  gastrocnemius  and  popliteus  muscles.  The 
limb  presented  much  the  appearance  which  is 
observed  when  the  tibia  is  dislocated  inward. 

My  apparatus  was  applied  soon  after  her  ad- 
mission into  the  Hospital,  but,  from  some  inad- 
vertence on  the  part  of  the  dresser,  not  so  as  to 
support  the  injured  parts  in  their  natural  posi- 
tion. It  was  re-applied  under  my  superintend- 
ance on  the  fifth  day.  The  swelling  of  the 
knee-joint,  which  was  at  first  considerable,  was 
now  speedily  reduced  by  the  use  of  evaporating 
lotions.  She  wore  the  apparatus  thirty-six  days 
from  the  time  it  was  properly  adjusted.  Its 
further  use  was  now  discontinued,  as  consolida- 
tion of  the  fractured  ends  had  taken  place. 

When  the  parts  were  accurately  examined,  it 
was  found  that  the  fractured  end  of  the  upper 
portion  could  be  felt  at  the  outer  side  of  the 
limb,  and  there  was  about  the  eighth  of  an 
inch  difference  in  the  length  of  the  two  limbs, 
the  left  being  the  shortest.  These  trifling  varia- 
tions, however,  from  the  natural  state,  could  not 
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be  perceived  by  the  eye,  nor  were  they  felt  in 
the  act  of  progression. 

The  woman  had  the  limb  moved  frequently, 
and  had  her  bed  made  without  feelingany  motion 
in  the  fracture,  or  any  additional  pain.  There 
was  a good  deal  of  stiffness  in  the  knee  after 
the  union  was  accomplished,  but  this  was  soon 
got  over  without  the  use  of  apparatus,  and  the 
functions  of  the  limb  were  completely  restored. 

Mr.  S.  aged  43,  had  a loose  fracture  of  the 
left  femur,  situated  a little  above  the  condyles, 
and  extending  through  the  bone  obliquely 
downward  and  outward.  The  injury  was  occa- 
sioned by  the  wheel  of  a stage-coach,  which 
passed  over  the  limb.  The  limb  was  placed  in 
the  straight  position,  and  short  splints  applied 
very  soon  after  the  accident. 

I saw  Mr.  S.  on  the  fifth  day  ; at  this  time 
the  pain  and  swelling  were  considerable,  and 
the  shortening  was  found  by  careful  measure- 
ment to  be  upwards  of  two  inches  and  a half. 
The  fractured  end  of  the  upper  portion  pro- 
jected at  the  outer  side  of  the  base  of  the  outer 
condyle,  and  the  fractured  end  of  the  lower 
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portion  lay  to  the  inner  side,  and  projected  con- 
siderably backward.  My  apparatus  was  now 
applied,  and  continued  upon  the  limb  for  six 
weeks.  At  the  expiration  of  this  time  the  limb 
was  examined,  and  found  firmly  and  accurately 
united  ; being  of  its  natural  length,  and  free 
from  deformity  of  any  kind. 

At  the  end  of  two  months  after  the  accident, 
Mr.  S.  was  able  to  walk  firmly  without  crutch 
or  other  assistance,  and  with  only  a slight  limp. 

James  Worsfold,  aet.  28,  was  brought  into  St. 
Thomas’s  Hospital,  in  Mr.  Green’s  week,  with 
a very  loose  oblique  fracture  of  the  right  femur, 
extending  through  the  bone  downward  and 
outward.  The  fracture  in  this  case  was  situ- 
ated about  two  inches  above  the  condyles,  and 
was  produced  by  the  wheel  of  a waggon  pas- 
sing over  the  limb. 

I saw  this  man  on  the  third  day  after  the 
accident.  The  limb  was  swollen  much,  and 
shortened  nearly  three  inches.  My  apparatus 
was  now  applied,  and  great  relief  was  imme- 
diately obtained,  by  freeing  the  fractured  ends 
from  the  muscles  and  bringing  them  into  pro- 
per coaptation.  He  wore  the  apparatus  thirty- 
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three  days,  during  which  the  limb  could  be 
moved  passively  in  any  direction  without  pro- 
ducing motion  or  other  disturbance.  The  frac- 
tured ends  were  now  found  accurately  united. 
The  limb  maintained  its  natural  position  and 
proper  length,  and  speedily  became  as  useful  as 
the  other. 

The  femur  is  sometimes  broken  in  several 
places.  The  following  was  a case  of  fracture 
immediately  above  the  condyles  and  through 
the  shaft  of  the  bone. 


Double  Irac- 
turc — Case. 


Sam.  Chirchill,  oet.  54,  was  brought  into 
St.  Thomas’s  Hospital,  in  Mr.  Green’s  week^ 
with  a double  fracture  of  the  femur.  The 
lower  fracture  was  situated  just  above  the  con- 
dyles immediately  where  they  join  the  shaft  of 
the  bone,  and  was  nearly  transverse  ; the  upper 
fracture  was  situated  in  the  middle  third.  I 
superintended  the  application  of  the  apparatus 
on  the  third  day,  and  its  use  was  continued  for 
forty  days,  at  the  end  of  which  consolidation 
was  completed  in  both  fractures. 


The  degree  of  shortening  which  had  taken 
place  before  the  application  of  the  apparatus 
was  not  accurately  noted,  but  when  it  was 
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taken  oflF,  the  injured  limb  was  found  to  have 
become  retracted  about  a quarter  of  an  inch. 

This  did'erence  is  not  felt  in  walking,  nor  can 
it  be  perceived  by  simply  placing  the  limbs 
together  in  the  straight  position.  The  natural 
figure  of  the  limb  is  well  preserved. 

The  man  had  his  bed  made  several  times 
during  the  uniting  process,  and  the  limb  was 
frequently  moved  passively  by  myself,  in  order 
to  show  the  gentlemen  at  the  hospital  the 
operation  of  the  apparatus ; but  these  various 
movements  did  not  disturb  the  coaptation  of 
the  fractured  parts,  nor  apparently  in  any  way 
retard  the  cure. 

General  Inferences. — 1st.  The  deformity  General  infer- 

•'  •'  ences. 

which  is  known  to  take  place  in  the  union  of 
fractures  of  the  middle  and  lower  thirds  of  the 
thigh-bone,  is  not  the  necessary  result  of  the 
physical  condition  of  the  injured  parts. 

2d.  The  common  causes  of  displacement  of 
the  fractured  extremities,  and  consequently  of 
the  deformity  which  supervenes,  are  the  tonic 
and  convulsive  action  of  the  muscles,  and  the 
influence  of  gravity  and  other  external  forces 
variously  applied. 
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3d.  The  contrivances  which  are  commonly 
used  in  the  treatment  of  these  fractures,  do  not 
sufficiently  resist  the  operation  of  the  forces 
above-mentioned,  but  suffer  their  influence  to 
be  exerted  upon  the  bone,  in  all  cases  more  or 
less  injuriously,  and  at  the  same  time  often 
assist  in  producing  displacement  of  the  frac- 
tured ends  ; so  that  deformity,  differing  in  kind 
and  degree  in  different  cases,  is  almost  the  con- 
stant result  of  fractures  of  the  femur  treated  by 
these  means. 

4th.  By  the  plan  of  treatment  which  the 
author  recommends,  he  feels  himself  justified  in 
stating,  that  the  usual  causes  of  deformity  might 
be  easily  overcome,  effectually  controlled,  and 
a proper  coaptation  of  the  broken  ends  main- 
tained, whether  the  fracture  be  transverse  or 
oblique,  or  situated  in  the  middle  or  lower 
thirds  ; so  that,  when  the  apparatus  is  judi- 
ciously managed  during  the  uniting  process, 
consolidation  of  the  bone  takes  place  without 
the  occurrence  of  shortening  of  the  limb,  or 
any  other  deformity  deserving  of  particular 
notice. 
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Fig,  1. 

Shews  the  external  surface  of  the  upper  por-^ 
lion  of  a thigh-hone,  which  had  been  fractured 
within  the  capsular  ligament,  and  had  united 
partly  by  bone  and  partly  by  a cartilaginous 
medium.  The  neck  of  the  hone  was  nearly 
absorbed. 


Fig,  2. 

Represents  the  surface  made  by  a perpendi- 
cular section  of  the  same  bone. 

The  preparations  from  which  the  drawings 
in  this  plate  were  taken  are  in  Mr.  Langstaff’s 
collection. 
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PLATE.  11. 


Trinled  lyy  I.M.L^eere,  d/hmian 


PLATE  11. 


Fig,  1. 

A view  of  the  anterior  surface  of  the  upper 
and  external  part  of  the  femur ^ taken  from  Mr, 
Chorley*s  patient, 

a,  A portion  of  the  shortened  cervix. 

by  The  head  of  the  bone. 

Cy  Part  of  the  shell  of  the  neck,  broken  off 
with  the  head  of  the  bone. 

dy  The  trochanter  major. 

e.  The  shaft  of  the  bone. 

fy  A mark  on  the  head,  showing  the  attach- 
ment of  an  adventitious  ligament. 

Fig,  2. 

A view  of  the  internal  surfacey  made  by  a 
perpendicular  section  of  the  same  bone, 

a,  The  upper  and  lower  lines,  connected  by 
the  dotted  lines,  point  out  the  situation  of  the 
shell  of  the  upper  and  lower  surface  of  the  tro- 
chanteral  portion  of  the  neck.  The  lower  line 
points  to  a portion  of  the  lower  surface  of  the 
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shell  of  the  neck  imbedded  in  the  head  of  the 
bone.  This  part  of  the  cervix  probably  main- 
tains its  natural  direction  and  density. 

The  head  of  the  bone  excavated,  and  re- 
ceiving a part  of  the  trochanteral  portion  of 
the  neck. 

c,  A part  of  the  shell  of  the  neck  broken  off 
with  the  head.  This  was  apparently  united, 
before  the  accident,  with  that  part  which  is 
pointed  out  by  the  lower  line,  a,  and  with  it 
formed  the  natural  oblique  line  of  the  lower 
surface  of  the  neck. 

d,  The  callus,  by  which  consolidation  is  ef- 
fected, partly  cancellated. 

e,  The  trochanter  major. 

The  shaft  of  the  bone. 
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PLATE  IIL 


Fig.  1 . 

A view  of  the  anterior  surface  of  the  upper 
part  of  the  right  femur  ^ taken  from  the  subject, 
of  Mr.  Field's  case.  In  this  figure  is  seen  the 
natural  direction  of  the  neck.  A part  of  the 
pelvic  and  trochanteral  portions  of  the  neck 
having  been  absorbed,  the  fractured  surfaces 
could  not  be  brought  into  contact  at  every  part, 
but  as  there  is  a portion  of  the  investing  mem- 
branes left  entire,  the  proper  position  of  the 
head  could  not  be  mistaken. 

a,  The  head  of  the  bone,  with  its  round 
ligament  attached. 

b,  The  trochanter  major. 

c,  The  trochanter  minor. 

d,  The  shaft  of  the  bone. 

e,  e,  The  capsular  ligament ; a portion  of 
which  is  removed,  in  order  to  show  the  anterior 
part  of  the  neck  more  effectually. 

f^f,  The  line  of  fracture. 
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Fig,  2. 


A view  of  the  anterior  surface  of  the  upper 
part  of  the  left  femur , taken  from  the  same 
subject, 

a,  The  head  of  the  bone. 

b,  The  trochanter  major. 

Cj  A part  of  the  trochanteral  portion  of  the 
neck. 

The  capsular  ligament  turned  back. 

The  shaft  of  the  bone. 

f^  The  neck  rendered  smooth  by  the  action 
of  the  tendon  of  the  psoas  magnus  and  iliacus 
internus. 

Fig,  3. 

A view  of  the  upper  and  posterior  pari  of 
the  same  bone, 

a,  Part  of  the  shell  of  the  upper  surface  of 
the  cervix. 

by  The  head  of  the  bone. 

Cy  Cy  Cy  Stroog  adventitious  ligaments  running 
from  the  inner  surface  of  the  capsule  to  the 
pelvic  portion  of  the  bone,  into  which  they  are 
firmly  inserted. 


The  trochanter  minor. ' 

e.  The  trochanter  major. 

f, /y  The  capsular  ligament  cut  and  turned 
back  over  the  trochanter  major. 

g,  A bit  of  bougie  separating  a portion  of 
adventitious  ligament  from  the  capsule  of  the 
joint. 


Fig,  4. 

Represents  the  internal  surface  of  the  same 
honey  made  hy  a perpendicular  section  of  the 
wet  preparation  through  the  head,  nechy  large 
trochanter y and  capsular  ligament, 

ay  The  shell  of  the  neck  at  the  upper  and 
lower  part  of  the  trochanteral  portion,  pointed 
out  by  the  uninterrupted  lines.  These  parts 
appear  to  be  of  their  usual  density,  and  show 
the  direction  and  thickness  of  the  cervix. 

h.  The  head  of  the  bone,  excavated  and  re- 
ceiving, near  its  centre,  the  lower  part  of  the 
shell  of  the  neck.  The  head  is  seen  depressed 
towards  the  trochanter  minor,  c,  which  it  nearly 
touches,  and  is  firmly  united  to  the  trochanteral 
portion  of  the  neck  by  osseous  matter  which 
has  become  cancellated. 


d,  d,  The  capsular  ligament  opened  and 
turned  back  over  the  trochanter  major  and 
minor. 

e.  The  trochanter  major. 

Strong  ligamentous  band  running  from 
the  neck  of  the  bone,  close  to  its  junction  vrith 
the  head,  to  the  capsular  ligament,  into  which 
it  was  inserted. 

gf  The  apparent  line  of  fracture. 
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PLATE  IV. 


Fig,  1. 

A section  of  the  upper  part  of  a femur  in 
Mr,  Langstaff’s  collection,  showing  a fracture 
of  the  cervix  closely  united  hy  ligament,  and  the 
neck  of  the  hone  considerably  absorbed. 

The  patient  lived  only  six  months  after  the 
accident,  and  the  limb  was  shortened  one  inch 
and  a half. 

a.  a.  The  line  of  union. 

b.  The  trochanter  minor. 

c.  The  trochanter  major. 

d.  The  head  of  the  bone  somewhat  excavated 
and  receiving  the  lower  part  of  the  shell  of  the 
neck  into  the  concavity. 


Fig.  2. 

A section  of  the  head,  neek,  and  trochanters 
of  a femur,  which  had  been  fractured  at  the 
base  of  the  neck ; showing  the  neck  of  the  bone 
driven  into  the  cancelled  structure  of  the  tro- 
chanter major,  where  it  is  firmly  united  by  bone. 


This  j)reparation  was  in  Mr.  Green's  collection, 
who  allowed  me  to  take  the  drawing. 

a,  The  head  of  the  bone. 

h,  h.  The  shell  of  the  neck. 

c,  The  trochanter  major. 

d,  The  trochanter  minor. 

e,  An  undivided  portion  of  the  shaft  of  the 
bone. 

The  line  of  union. 

g,  Holes  in  the  cancellated  structure  of  the 
neck  and  trochanter  major. 
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PLATE  V. 


Fig,  1. 

Shews  the  kind  of  deformity  which  takes 
place  in  fractures  of  the  thigh,  a little  below 
the  trochanter  minor,  when  the  fracture  ex- 
tends through  the  hone  obliquely,  downward 
and  backward.  The  lower  portion  of  the  bone 
is  retracted  along  the  anterior  surface  of  the 
upper  portion,  and  firmly  united  to  it  by  callus ; 
a part  of  which  is  seen  curiously  deposited, 
forming  a hook-like  process  over  the  sharp  pro- 
jecting end  of  the  lower  portion  of  the  hone. 
The  drawing  represents  the  appearance  of  the 
outer  side  of  the  hone,  the  head  of  which  had 
been  absorbed,  apparently,  from  serophulous 
disease. 


Fig, 

Represents  the  kind  of  deformity  which  is 
observed  after  fractures  of  the  thigh,  a little 
below  the  trochanter  minor,  when  the  fracture 
extends  through  the  bone  downward  and  for- 
ward, The  upper  portion  is  bent  upon  the 
pelvis  and  abducted ; and  the  lower  portion  is 


retracted  beneath  it,  and  to  the  outer  side, 
whet'e  it  is  Jirmly  united  by  callus  near  the 
trochanter  minor. 

The  preparation  from  which  the  figures  in 
this  plate  were  taken,  was  also  in  Mr.  Greens 
collection. 
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PLATE  VIL 


Contains  representations  of  pay' ts  taken  from 
a young  horse,  which  was  rendered  useless  by 
an  injury  received  in  the  kip  joint  about  fifteen 
months  before  it  was  killed.  On  inspection, 
the  neck  the  femur  was  found  fractured 
close  to  the  head.  The  fracture  was  of  the 
loose  kind,  allowing  the  fractured  surfaces  to 
move  freely  upon  one  another.  The  prepara- 
tion is  impoi'tant  inasmuch  as  it  shows  that 
the  irritation  occasioned  by  ft'iction  has  caused 
the  same  changes  to  be  pi'oduced  in  the  upper 
edge  of  the  acetabulum,  the  fractured  surface 
of  the  pelvic  portion,  and  also  m the  fractured 
surface  of  the  trochanteral  portion  of  the  fe- 
mur ; namely,  absorption  and  interstitial  de~ 
position,  by  which  the  surfaces  are  rendered 
smooth  and,  in  some  parts,  dense  like  ivory. 
The  ivory  appearance,  however,  presented  by 
the  altered  edge  of  the  acetabulum,  is  more 
universal  than  that  of  either  of  the  portions 
of  the  femur.  This  might  be  attributed  to 
the  d^erence  in  the  original  structure  of 
the  bone,  which  is  much  less  cancellated  at  this 
part  than  the  neck  of  the  femur.  The  ivory 
appearance  observed  in  the  opposing  surfaces 
of  the  pelvic  ayid  trochanteral  portions  of  the 
femur  is  much  the  same  ; if  there  be  any  dif~ 


ference  it  is  in  favour  of  the  pelvic  portion. 
The  drawings  wen'e  taken  after  the  hones  were 
freed  from  the  soft  parts  hy  maceration. 

Fig.  1. 

A view  of  a portion  of  the  pelvis^  having  a 
large  quantity  of  osseous  matter  deposited  in 
irregular  masses  around  the  acetabulum, 

a,  The  sawn  end  of  the  ilium. 

by  The  altered  edge  of  the  acetabulum. 

Cy  The  head  of  the  femur  resting  in  the 
acetabulum. 

dy  The  sawn  end  of  the  ischium. 

Fig,  2. 

Represents  the  remaining  portion  of  the  head 
of  the  femur  much  hollowed  out  hy  absorption. 

Fig,  3. 

A view  of  the  trochanteral  portion  of  the 
femur  covered  round  the  base  of  the  neck  with 
a large  quantity  of  new  bone  very  irregularly 
deposited, 

Uy  The  trochanter  major. 

by  The  remaining  portion  of  the  cervix. 

Cy  A portion  of  the  shaft  of  the  bone. 


